15 DEPARTMENT OF COMMERCE Comm 21.02

Chapter Comm 21
CONSTRUCTION STANDARDS

Subchapterl — Scope Subchapter V — Foundations
Comm 21.01 Scope. Comm 21.18 Foundations.
Subchapter Il — Design Criteria Subchapter VI — Floors

Comm 21.19 Floor design.

Comm 21.20 Concrete floors.

Comm 21.203 Garage floors.

Comm 21.205 Wood floors in contact with the ground.

Comm 21.02 Loads and materials.
Comm 21.03 Exits, doors and hallways.
Comm 21.04 Stairways and elevated areas.

Comm 21.042 Ladders. Comm 21.21 Precast concrete floors.
Comm 21.045 Ramps. o Comm 21.22 Wood frame floors.
Comm 21.05 Light and ventilation. Comm 21.225 Decks.

Comm 21.06 Ceiling height.
Comm 21.07 Attic and crawl space access.
Comm 21.08 Fire separation and dwelling unit separation.

Subchapter VIl — Walls
Comm 21.23 Wall design.
Comm 21.24 Exterior covering.

Comm 21.085 Fireblocking. Comm 21.25 Wood frame walls.
Comm 21.09 Smoke detectors. Comm 21.26 Masonry walls.
Comm 21.10 Protection against decay and termites. Subchanter VIl — Roof and Ceil
c 211 F astic. ubchapter — Roof and Ceilings
omm oam plastic Comm 21.27 Roof design.
Subchapter Il — Excavations Comm 21.28 Roof and ceiling wood framing.
Comm 21.12  Grade. i Subchapter IX — Fireplace Requiements
Comm 21.125 Erosion control and sediment control. Comm 21.29 Masonry fireplaces.
Comm 21.126 Storm water management. Comm 21.30 Masonry chimneys.
Comm 21.13 Excavations adjacent to adjoining property Comm 21.32 Factory-built fireplaces.

Comm 21.14 Excavations for footings and foundations. Subchapter X — Construction in Floodplains

Subchapter IV — Footings Comm 21.33  Construction in floodplains. )
Comm 21.15 Footings. Comm 21.34 Construction in coastal floodplains.

Comm 21.16 Frost penetration. Subchapter XI — Installation of Manufactured Homes
Comm 21.17 Drain tiles. Comm 21.40 Installation standards.
Note: Chapter Ind 2vas renumbered to be chapter ILHR 21, RegiB&ruary
1985,No. 350, ef 3-1-85. Chapter ILHR 2fvas renumbered chapter Comm 21 TABLE 21.02
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6. and Live Load
7., Stats., Registedanuary1999, No. 517. Component (pounds per sq. ft.)
Subchapte” J— Scope Floors........................ 40
Garagefloors. . ................ 50
Comm 21.01 Scope. The provisions of this chaptehall  Exterior balconies, decks, porches 40
3&%&2:‘%;% desigrand construction of all one- and 2—-family Ceilings (with storage) . . . ... . . .. 20
History: Cr. RegisterNovember1979, No. 287, éf6-1-80. Ceilings (without storage) . . ... .. 5
2. Snow loads.Roofs shall be designed and constructed to
Subchapterll — Design Criteria supportthe minimum snow loads listed on the zone map. The

loadsshall be assumed to act verticatlyer the roof area pro

. . jectedupon a horizontal plane.
Comm 21.02 Loads and materials.  Every dwelling J P P

shallbe designednd constructed in accordance with the require, (¢) Wnd loads. 1. Dwellings shall belesigned and cen
mentsof this section. structedto withstand a horizontal angblift pressure of 20 pounds

. . ersquare foot acting over the surface area.
(1) DesienLoAD. Every dwelling shall be designed and conp q . g .
structedto support the actual dead load, live loads and wind loads 2: R0of framingmembers spanning more than 6 feet mea

acting upon it without exceeding the allowable stresses of ﬂ?gredfrom the outermost edge of the roof shall be permanently

material. The construction of buildings and structures shall resiiStened to the top plate of load bearing walls using engineered
ips, straps or hangers.

in a systenthat provides a complete load path capable of transf& i )
ring all loads frompoint of origin through the load-resisting-ele 3. Roof framing members spanning 6 feet or less measured
mentsto the foundation. from the outermost edgef the roof shall be permanently fastened

(a) Deadloads. Every dwelling shall be designed and cont© the topplate of load bearing walls using toe—nailing, or engine

structedto support the actual weight of all components andmaf%redcnps‘ straps or hangers.

rials. Earth-sheltered dwellings shall be designed and Construcgelaote: For information on toe—-nailing, see the fastener schedule table in the appen
) IX.

to support the actual weight of all soil loads. -
pp. 9 . - (d) Fasteners.All building components shall be fastened to
(b) Live loads. 1. Floors and ceilings. Floors and ceilings sh ithstandthe dead load. live load and wind load
be designed and constructed to support the minimum live loads ' )

. . . . f Note: See the Appendifor a schedule of fasteners that will be acceptable to the
listedin Table 21.02The design load shall be applied unlformlydepar’(menfor compliance with this subsection. Other fastening methods may be

overthe component area. allowedif engineered under s. Comm 21.02 (3).
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(2) MeTHopsoF DESIGN. All dwellings shall be designed by shall conform to the following nationally recognized standards.
the method of structural analysis tre method of accepted prac  (a) Wood. 1. Except as provided in subd. 1. a. and b., structural
tice specified in each part of this code. lumber, glue-laminated timbertimber pilings andfastenings

Note: See ch. NR 186, rules of the department of natural resources, for specighallbe designed in accordance with thiational Design Speei
requirementselating to buildings located in flood plain zones. Information regardinfication for Wood Construction” and the “DesigraMes foAbod
the elevation of the regional flood may be obtained from the local zonfiuipbf Construction,’a supplement to thdational Design Specification

(3) STRUCTURAL ANALYSIS STANDARDS. Structural analysis for Wood Construction.

Figure21.02
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a. Section 2.2.5.3. The cumulativefegfts of short-time 2. For exiting through an attached garage, the separation dis
loads,such asnow shall be considered in determining duratiotanceshall be measured using the door connecting the garae
of load.For snow load, no greater duration of load factor than 1.1% dwelling. Distance within the garage shall be ignored.
shallbe used. (h) 1. Dwellings consisting of no more than a first floor with
b. Section 4.1.7. The provisions of this section shlb @ maximum floor area of 400 square feet and a loft area not

apply to reused lumbeReusedumber shall be considered to€xceedingalf of the first floor area, shall be provided with at least
havea duration of load factor of 0.90. one exit door leading directly to the exterior and at least one egress

2. Span tables for joists and rafters printethimappendix or window that complies with sub. (6).

approvedby the department may be used in lieu of designing b 2. a. Dwellings that meet the size restrictions under subd. 1.,
structural analysis. enot required to meet the exit separation requirements under

(b) Structural steel. Thedesign, fabrication and erection ofPa" (e) or (. . . -
structuralsteel for buildings shall confortto Specification for b. If a dwelling that meets the size restrictions under subd. 1.,
StructuralSteel BuildingsAllowable Stress Design and Plastich@smore than one room on the first flptite door and the egress
Designand the provisions of the accompanying commentary W§dow shall be located in dérent rooms.

adopted underdble 20.24-3. (2) ExiTs FROM THE SECONDFLOOR. (@) At least 2 exitshall |
(c) Concrete. Plain,reinforced or prestressed concrete-corpe provided from the second flo@®ne of the exits shall be a stair
structionshall conform to the following standards: way or ramp and lead to the first floor or disajeto grade. The

1. ACI Standard 318, “Building Code Requirements for Reirf€cOndexit may be via a stairwagr ramp which dischges to
forced Concrete”. gradeor may dischaye to a balcony which complies with sub.

- . 10).
2. ACI Standard 318.1, “Building Code Requirements fog . . . . .
StructuralPlain Concrete”. 9 q (b) Except as provided in pdc), windows which comply with
. . ub.(6) may be provided in each second floor bedroom in lieu of
(d) Masonry. The design and construction of masonry Sh"%esecond exit from the floor

conformto the provisions athe Concrete Masonry Handbook for . .
Architects,Engineers, Builders (c) Where the second floor is the lowest floor level in a dwell
£ ' d ! | ) £nai d | ing unit, as in an up—and—-down duplex, windows may not be pro
(e) Engineeed structural componentsEngineered structural \ijed as the second exit from the floor
componentshall be used in accordance with structural analysis

fgavé'ttgé?:g Vtvael?Iee ZgygggtaekéyJggtgjgpuurgcatlg;ﬁ;sric')svgjrelg;gcggt providedfor each habitable floor above the second fldbe exits

ing shallbe located such that in case any exit is blocked some other
History: Cr. RegisterNovember1979, No. 287, éf6-1-80; rand recr(3)(a),  €Xit Will still be accessible to the second flodhe exits shall be

am. (3) (c) and @ble 21.02, cr(3) (c) 2., RegisteFebruary 1985,No. 350, ef  Stairwaysor ramps that lead to the second floor or disphao
3-1-85; cr (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and am., Registgrade,

November,1995, No. 479, & 12-1-95; renum. and am. (1) (c) to be @)1., cr . .
(1) (6) 2. and 3., am. (3) (d), Registdanuary1999, No. 517, &2-1-99; r (3) (a) (4) ExiTs FROMLOFTS. (@) At least one stairway exit shall be

3.and cr(3) (e), RegisteMarch, 2001, No. 543, e#-1-01; correction in (3) (b) provided,to the floor belowfor a loft exceeding 400 square feet
madeunder s. 13.93 (2m) (b) 7., Stats., Registtarch, 2001, No. 543; CR 02-077: |n grea.

am. (1) (intro.) and (d) Registévlay 2003 No. 569, €f8-1-03; corrections in (3) . . .

(b) and (d) made under s. 13.93 (2m) (b) 7., Stats., Register May 2003 No. 569. (D) At least one stairway or ladder exit shalidpevided to the

floor below for a loft, 400 square feet or less, in area.
Comm 21.03 Exits, doors and hallways.  Exits,doors (5) EXITS FROMBASEMENTSAND GROUNDFLOORS. (@) General.
andhallways shall be constructed as specified in this section. Exceptas provided in paib), all basementand ground floors
(1) EXITS FROMTHE EIRSTELOOR. (a) Except as allowed undersha” be prOVided with at least one exit of the fO”OWing types:
par.(h), every dwelling unit shall be provided with at least 2 exit 1. A door to the exterior of the dwelling.
doorsaccessible from the first floor 2. A stairway or ramp that leads to the floor above.

(b) At least one of the exits shall disopparto grade. This exit (b)) Basements and gund floors used for sleepind.. Base
may include interior or exterior stairs. mentsand ground floorsised for sleeping shall be provided with
(c) Anadditional exit may dischge to an outside balcony thatat least 2 exits.
complieswith sub. (10). 2. The exits shall be located as far apart as practical.

(d) An additional exit may dischge into an attached garage 3. The exits may not be accessed from the same ramp er stair
providedthe garage has an exit door that disgeatto grade. An yay.
overheadyarage door may not be used as an exit.door 4. In addition to the exit type required under. aJ, the sec

(e) Except as allowed under pars. (f) and (h), the 2 required exit from a basement or groufidor used for sleeping shall
doors shall be separated by at least the greater of the following giSone of the following types:

tances: ! .
. . . a. A door to the exterior of the dwelling.

planl\}ié)vc ee—xtgllllgi;[/f:ee(;;zr;%tgt?;grl]ee(ljoggraggonal of the floor in b. A stairway or ramp that leads to the floor above.

2 26 feet. c. A stairway that leads to a garage provided the garage has

Note: See appendix for examples of exit separation design. an exit door other than the overhead door

() 1. Firstfloor levels that do not meet the separation require  d. An egress window that complies with sub. (6), located in
mentsunder par(e), shall have at least one egress window-coraach bedroom.
plying with sub. (6) on that floor level. (6) WINDOWSUSEDFOREXITING. Windowswhich are installed

2. An egress window to comply with subdshall be sepa for exit purposes shall comply with the requirements of this sub
ratedfrom at least one door on the first floor by one of the disection.
tancesunder par(e). (a) The window shalbe openable from the inside without the

3. Iffirst floor levels that do not meet the separation reguir@seof tools or the removal of a sashetjuipped with a storm or
mentsunder par(e) contain one or more sleeping rooms, eadtreenijt shall be openable from the inside.
sleepingroom shall have at least one egress window complying (b) 1. The nominal size of the net clear window opening shall
with sub. (6). beat least 20 inches by 24 inches irrespective of heigitdih.

(g) 1. The exit separation distance required undefgieshall Nominal dimensions shall be determined by rounding up fractions
be calculated or measured as a straight line from the midpointasfinches if they ar¥,—inchor greater or rounding down fractions
onedoorway to the midpoint of the other doorway of inches if they are less tha—inch.

(3) ExiTs ABOVE THE SECONDFLOOR. At least 2 exits shall be
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2. No portion of the windowincludingstops, stools, meeting 2. The floor level of the balcony shall be no more than 15 feet
rails and operator arms, shall infringe on the required openingabovethe grade below

(c) The area and dimension requirements of {grmay be 3. The floor of the balcony shall have minimum dimensions
infringed on by a storm window of 3 feet by 3 feet. The guardrail and its supporéy infringe on
(d) 1. For any window used for exiting, the lowest point dhe dimensions of the required area.
clearopening shall be no more than 60 inches above the floor (11) SeLiT LEVEL DWELLINGS. In determining the exit require
2. If the lowest point of clear opening is more than 46 inch&aentin a split level dwelling, all levels that are to be considered
abovethe floor a permanent platform or fixture shall be installe@ single story shall be within 5 feet of each ather
suchthat a flat surfacat least 20 inches wide and 9 inches deep (12) Two-rFamiLY DWELLINGS. In a 2-family dwelling, each
is located no more than 46 inches directly befloevclear opening. dwelling unit shall be provided with exits in compliance with this
3. The topmost surface of the platfoonfixture shall be no section.

morethan 24 inches above the floor gistory: Cr. Registe,rNO\f/embe,r1979, No. 287, ?f()i—(%;B?;)ranc(i‘ rzac)rl(?l;s)gist?rf
. February,1985, No.350, ef. 3-1-85; emeay. am. (1 , (2) and (5 2.fe
4. The topmost surface of the platform or fixture skafiport 5-7_gsy (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (@nd recr(8) to (6).

alive load of at least 200 pounds. cr. (6m) and (10) to (12), Registdanuary1989, No. 397, &f2-1-89; am. (3and
H r. and recr(10) and (1), RegisterMarch, 1992, No. 435, ef4-1-92; am. (8),
5. A Step used for the sole purpose of reaching the top of ffie", recr(10) (a), RegisterNovember 1995, No. 479, &f12-1-95; am. (6m) (b)
platform or fixture is exempt fronthe requirements of s. COMM{ and 2. r(6m) (b) 3., Registedanuary1999, No. 517, €f2-1-99; r and recr(1),
21.04. ES; (7) and (8), am. (2) (b)r,](G), renum. (6m%etﬁc1) be (6) andanddrecr(e) (d) and
: ; ; ; e) as renum.RegisterMarch, 2001, No. 543, fefi—1-01; reprinted to correct print
(e) 1. An egress window W'th an.y point of clear o_pertuatg)w ing error in (6) (e) 2., Register September 2001 No. 68902-077: am. (1) (a), (5)
adjacentgrade shall be provided with an areaway in accordanggintro.) and (10) (b), mnd recr(1) (e), cr (1) () to (h), Register May 20080.
with this section. 569, eff. 8-1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, ef
2. The width of the areaway shall be at least equal to the widiH %
of the window

3. The areaway shall be a minimum of 36 inches measura(}

peraenl?lt(;]ulilfrgm thi ?huter surfacg of the tt)ﬁ Iow;g.radr(]a Watl)"'l accesssteps but excluding nonrequired basement stairways which
- 1T the botiom of the areaway IS more than 46 INCNES DEIQUL § girectly to the building exterior and stairways leading to attics

adjacenigrade or the top of the areaway enclosureateaway o craw| spaces, shall conform to the requirements of this section
shallbe provided with a ladder or at least one additional step to 8¢ ’ . . '
egress. Steps used to compith this section are exempt from the  (2)_DETAILS. (&) Width. 1. Except fospiral staircases under

requirementsf s. Comm 21.04. subd.2., stairwayshall measure at least 36 inches in width. Hand

5. Ladders or other steps usecttmply with subd. 4. may rails and associated trim may project a maximum of 4.5 inches

infringe on the required area tie areaway by a maximum of 6Into the rgqmred_ width at each side of the stmrvyay
inches. 2. Spiral staircases shall be at leastrZhes wide measured

6. The areawaghall be constructed such that water enteri pm theouter edge of the supporting column to the inner edge of

the areaway does not enter the dwelling. ehandrail.

(7) DOORS USED FOR EXITING. Doors used for exiting shall ., (?) Riser height.1. a. Except for spiral staircases under subd.
complywith the following requirements: 2., risers may not exceed 8 inches in height measured vertically

(a) One of the exit doors from a dwelling unit shall be a swingfLom tread to tread.

type door at least 36 inches wide by 80 inches high. b. At the top and bottom of a flight, measurement shall be
(b) 1. Except as allowed under subd. 2., all other required l[<enfrom the top of the nosing tbe finished floor surface unless
doorsshall be rft least 32 inches wide b&/ 76 inches hig?w. efinished surface is carpeting, in which case measurement shall

2. Sliding patio doors used as a required exit shall haleaa be made.to the_ harq surfage below the carpeting. . .
openingof at least 30 inches. 2. Risers in spiral staircases may not excgédinches in
(c) Where double doors are used as a required exit, each dJygphtmeasured vertlc‘ally from tread 1o tre’ad.
leaf shall be at least 30 inches wide and the doors may not havedC) Tread depth.1. ‘Rectangular treads.” Rectangular treads

Comm 21.04 Stairways and elevated areas.
Score. Every interior and exterior stairwaincluding tub

anintermediate mullion. shallhave minimum tread depth of 9 inches measured herizon
(d) All exit doors shall be openable from the interior withou@ly from nosing to nosing. _ _
the use of a key 2. ‘Spiral staircase treads.’ Spiral staircase treads shall have

(8) INTERIOR CIRcULATION. All doors or openings to the fol & Minimum tread depth of 7 inches from nosing to nosing-mea
lowing areasshall be at least 80 inches high and either providedredat a point 12 inches from the narrow end of the tread.
minimum net clearopening width of 30 inches or be a 32—inch 3. ‘Winder treads in series.’wb or more winder treads may

door: be placed immediately adjacent to each other anywhere in a stair
(a) At least 50% of the bedrooms. way provided both of the following conditions are met:
(b) All common use areas including kitchens, diniagms, a. The winder treads_sha” haVe a minimum tread depth of

living rooms, family rooms, basements and garages. inches measured at a point 12 inches from the narrow end of the
(c) At least one full bathroonmcluding doors or openings to réad.

the sink, toilet and tub or shower b. The depth of themmediately adjoining winder treads shall

(9) HaLlways. Hallways shallbe at least 3 feet in width beequal at a point 12 inches from the narrow end.
exceptthat door hardware, finish trim and heating registers may 4. |ndividual winder treads. a. An individual winder tread
infringe upon this dimension. may be placed between rectangular treads or at the end of a flight
(10) BaLconiEs. (a) Balconies shall be made of concretegf rectangular treads provided the tread depth, measured at a point
metalor wood which is treated, protected or naturally decay—r&2 inches from the narroend, is equal to the tread depth of the

sistive in accordance with s. Comm 21.10. rectangular steps in the flight.
_(b) Balconies shall be provided with guardrails in accordance b. There may be more than one individual winder tread in a
with s. Comm 21.04 (3). stairway or in a flight of stairs.
(c) Balconies which are required for exit purposes shall also (d) Headroom. 1. Stairways shall be provided with a mini
comply with all of the following requirements: mum headroom clearance of 76 inctiesasured vertically from
1. The balcony guardrail shatrminate no more than 46 aline parallel to the nosing of the treads to the ceilingjt sofany
inchesabove the floor level of the balcany overheadobstruction directly above that line.
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2. The headroom clearance shall be maintained over an inter b. A handrail may have newel posts.
mediatelanding. o _ c. A handrail may terminate at an intermediate wall provided
3. The headroom clearance shall be maintaoved a landing the lower end of the upper rail is returned to the wall or provided
thatis at the top or bottom of a stairway for a minimum distanegith a flared end, the horizontalfsét between the 2 rails i®

of 36 inches in the direction of travel of the stairway morethan 12 inches measuré@m the center of the rails, and
(e) Uniformity. 1. Within a stairway flight, tread depths andboththe upper and lower rails can be reached from the same tread
riser heights may vary by a maximum3pfginch. without taking a step.

2. Theallowed variation in uniformity under subd. 1. may not (c) Guardrails. 1. ‘Application.” All openings between
be used to exceed the maximum riser height under(ppor to  floors, and open sides of landings, platforms, balconies or porches
decreasehe minimum tread depth under p@). thatare more than 24 inches above grade or a floor shall be pro

(f) Open risers Stairways with open risers shall be contected with guardrails.
structedto prevent the through—passage of a sphere with a diame 2. ‘Height.” Guardrails shall be located at leastiBéhes
ter of 4 inches or layer between any 2 adjacent treads. abovethe floor Measurement shall be taken from the hard struc
(3) HANDRAILS AND GUARDRAILS. () General. 1. Stair flights tural surface beneath any finish material to the top of the rail.
with more than 3 risers shall be provided witfeast one handrail 3. ‘Opening size.” Guardrails shall be constructed to prevent
for the full length of the stair flight. the through—passage of a sphere with a diameter of 4 inches or

2. Handrails or guardrails shall be provided on all open sid&gger.
of stair flights consisting of more th@isers and on all open sides  (4) LanDINGs. (a) Intermediatelandings. 1. A level inter
of areas that are elevated more than 24 inches above therfloahediatelanding shall be provided in any stairway with a height of
exterior grade. 12 feet or more.

3. a. Except as provided in sul®l.b., handrails and guar 2. Intermediate landings that connect 2 or more straight
drails shall be constructed to prevent the through—passage dfights of stairs, or 2 flights of stairs at a right angle, shall be at least
spherewith a diameter of 4 inches or dgar. aswide as the stairway and shall measure at least 36 incties in

b. The triangular area formed by the tread, riser and bottétfectionof travel.
rail shall have an opening size that prevents the through-passage3. Curved or irregular landing shall have a radius of at least

of a sphere with a diameter of 6 inches ogéar 36 inches.
4. Handrails and guardrails shall be designed and constructed4. Curved or irregular landings shall haveninimum straight
to withstand a 200 pound load applied in any direction. line measurement of 26 inches between the nosing of tioe2

5. Exterior handrails and guardrails shall be constructed %fctingtfeads measured at a point 18 inches from the narrow end
metal,decay resistardr pressure—treated wood, or shall be- prd! the landing measured along the nosing of the 2 treads.
tectedfrom the weather (b) Landings at the top and base of staifslevel landing shall

(b) Handrails. 1. ‘Height.” Handrails shall be located at leagp®Provided at the top and base of every stairs. The landing shall
30 inches, but no more than 38 inches above the nosittgeof eat leasts wide as the stairs and shall measure at least 3 feet in
treadsMeasurement shall be taken from the hard structural si€ direction of travel. o
facebeneath any finish materit the top of the rail. afiations (c) Doors at landings.1. Except as provided in subd. 1. a. to
in uniformity are allowed only whea rail contacts a wall or newel C., level landings shall be provided on each side of any door
postor where a turnout or volute is provided at the bottom steff.catedat the top obase of a stairs, regardless of the direction of

2 ‘Clearance.’ The clearance between a handrailthe wall SWing. In the following exceptions, stairways to attached garages,
surfaceshall be at leastly, inches. carportsor porches are considered interior stairs:

3. ‘Winders.” a. Excepas provided under subd. 3. b., the & A landing is not required between the door and the top of
required handrail on winder steps shall be placed onside Nterior stairs if the door does not swing over the stairs.
wherethe treads are wider b. A landing is not required between tieor and the top of

b. Where all winder Steps |nfmht have a tread depth of at an .interior Stail’s Of lor2 riserS regard|eSS Of the dire(Iﬁbn
least9 inches from nosing to nosing measured at a point 12 incf¥4N9g.
from the narrow end ofhe tread, the required handrail may be c. A landing is notequired between a sliding glass door and
locatedon either side of the stairway thetop of an exterior stairway of 3 or fewer risers.

4. 'Projection.” Handrails and associated trim mayJ)roject 2. The exterior landing, platform or sidewalk ateatterior
into the required width of stairs atahdings a maximum ofi4  doorwayshall be located a maximum of 8 inches below the inte
incheson each side. rior floor elevationand shall have a length of at least 36 inches in

5. ‘Size and configuration.’ Handrails shall be symmetricdhe direction of travel out of the dwelling.

; i History: Cr. RegisterNovember1979, No. 287, &6-1-80; r and recrRegister
aboutthe vertical centerline to allow for equal wraparounthef February1985, No. 350, 63185 am. (intro.). and recr(1) (c).renum. (3) (h

thumband fingers. to Comm 21.042, Registefanuary1989, No. 397, &2-1-89; r and recr(intro.)

i i i (3) (c), am. (1) (af2) (a) and (c) 2. and (3) (a), €2) (c) 6., March, 1992, No.
a. Handrails with a round or truncated round cross sectio o 421203 t and rect RegistarNovember 1005 No. 479, 617195, am.

gripping surface shall have a maximum whole diameter of 2y(c)1.and (d), renum. (2) (intro.) to (b) to be (2) () to (c) and am..(} (b)
inches. (intro.), Register February1997, No. 494, &f3-1-97;reprinted to restore dropped
. . . - copy, RegisterMarch, 1997, No. 495; (1), renum. (intro.) to be (1) and am., renum.
b. Handra”SW'th.a reCtangmar Cross s'ectlonallgnpplng SUl2) and (3) to be (3) and (4), ¢2) and rand recr(4) (a), RegisterMarch, 2001, No.
faceshall havea maximum perimeter ofl inches with a maxi  543,eff. 4-1-01; CR 02-077: am. (2) (b) 1., (e) 1. and (3) (a)2}(f) and (3) (c)

; i i i 3.,r. and recr(3) (b) 3., renum(4) (c) to be (4) (c) 1. (intro.), a. to c. and 2. and am.
mum cross sectional dimension offginches. @ (0 L. (intro.) and 2. Register May 2003, No. 569,&f1-03; CR 03-097: am.

c. Handrails with other cross sections shalle a maximum (23 ), (3) (a) 3., and (c) 3. Register November 2004 No. 5871-€f-05.
crosssectional dimension of the gripping surface &g nches
with a maximum linear gripping surface measurement 6  Comm 21.042 Ladders. Ladders which are used as part
inchesand a minimum linear gripping surface of 4 inches. of a required exit shall conform to this section.
Note: See appendix for further information on handrail measurement. (1) DesicN LoAD. Ladders shall be designed to withstand
6. ‘Continuity.” Handrails shall be continuodisr the entire loadsof at least 200 pounds.
lengthof the stairs except in any one of the following cases: (2) TREAD ORRUNGS. (a) Minimum tread requirements shall
a. A handrail may be discontinuous at an intermediate- lanide specified in &ble 21.042. fieads less than 9 inches in width
ing. shallhave open risers. All treads shall be uniform in dimension.
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TABLE 21.042 (c) Open-sided ramps shall have the area below the handrail
Bitch of Ladder protectedby intermediate rails or an ornamental patterporévent
Angle to Horizontal Maxi_muhm rise Minin)un"; Tread the passage of a sphere with a diameter of 4 inchesgarlar
(degrees) (inches) (inches) (d) The clear space between the handrail and any adjoining
41.61048.4 8 9 wall shall be at leastlh inches.
greater than 48.4 to 55.0 9 8 (4) LanbinGs. A level landingshall be provided at the top, at
greater than 55.0 to 61.4 10 7 thefoot and at any change in directiohthe ramp. The landing
greater than 61.4 to 67.4 11 6 shall be at least as wide as the ramp and shall measure at least 3
greater than 67.4 to 71.6 12 5 feetin the direction of travel. o @ o)

History: Cr. RegisterJanuary1989, No. 397, &f2-1-89; am. (3) (intro.), Regis
greater than 71.6 to 75.9 12 4 ter, March, 1992, No. 43%f. 4-1-92; am. (3) (c), Registeovember1995, No.
greater than 75.9 to 80.5 12 3 479, eff. 12-1-95; am. (3) (b), Registetanuary1999, No. 517, &f2-1-99; CR
greater than 80.5 to 90 12 2 03-097:am. (3) (c) Register November 2004 No. 587,%f1-05.

(b) Rungsmay only be used for ladders with a pitch range of

o ; F Comm 21.05 Light and ventilation. (1) NATURAL
75°t0 90. Rungs shall be at least 1 inch in diameter for metal | A - . X
dersand 4/, inch for wood ladders. All rungs shall be uniform iﬁgnGHT' All habitable rooms shall be provided with natural light by

dimension eansf glazed openings. The area of the glazed openings shall
3) RISE.RS Risers shalbe uniform in height and shall con be at leasB% of the net floor area, except under the following cir
form with Table 21.042. cumstances:

(4) WipTH. The widthof the ladder shall be a minimum of 20
incheswide and a maximum of 30 inches wide.

(a) Exception. Habitable rooms, other than bedrooms, located
n basements or ground floors do not require natural light.

. . (b) Exception. Natural light may be obtained from adjoining
.t%5) .tHﬁNDRI’A”-S-th(a) GEandralls shall be required for ladders eaghroughglazed openings, louvers or other approved meth
with pitehes less than . ods.Door openings into adjoining areas may not be used to satisfy

(b) Handrails shall be located so the top of the handrail istafs requirement.
least30 inches, but not more than 38 inches, altbeenosing of (2) VenTiLaTION. (a) Natural ventilation. Natural ventilation

the treads. . ) o ) . shall be provided to all habitable rooms by means of openable
(c) Open handrails shall be provided with intermediate ra”sogbors,skylights or windows. The net areatbé openable doors,
an ornamental pattern such that a sphere with a diameter o§|§/lightsor windows shall be at least 3.5% of the net floor area

inchesor laiger cannot pass through. of the room. Balanced mechanical ventilation may be provided in
(d) The clearance between the handrail tredwall surface lieu of openable exterior doors, skylights or windows provided the
shallbe at leastY, inches. systemis capable of providing at least oaie change per hour of
(e) Handrails shall be designed and constructed to withstafieishoutside air while the room is occupied. Infiltration may not
a 200 pound load applied in any direction. be considered as make—-up air for balancing purposes.
(6) CLEARANCES. (a) The ladder shall hagzeminimum clear (b) Exhaust ventilation All exhaust ventilation shall terminate

anceof at least 15 inches on either side of the center of the treadtsidethe building.

(b) Theedge of the tread nearest to the wall behind the ladder(3) ATTiC VENTILATION. Ventilation above the ceiling or attic
shallbe separated from the wall by at least 7 inches. insulation shall be provided as specified in s. Comm 22.08 (1).

(c) A passage way clearance of at least 30 inches parallel to th¢4) CrRAWL SPACEVENTILATION. (&) General. Unheated crawl
slopeof a 90 laddershall be provided. A passage way clearancpaceshall be ventilated in accordance with s. Comm 22.08 (2).

of at least 36 inches parallel to the slope of ala8der shall be (b) Vaporretarder 1. Crawl spaces shall be provided with a
provided.Clearances for intermediate pitches shall \@tween yaporretarder that has a transmission rate of 0.1 perm or less.

these2 limits in prop_orhon (o the s;lope. ) 2. All decayable ayanic material, including topsoil, shak
(d) For ladders with less than a”fitch the vertical clearance removed from crawl space floors prior to placing the vapor
aboveany tread or rung to an overhead obstruction shall be at Iga$hder.

6 feet 4 inches measured from the leadinlge of the tread or (5) SAFETY GLASS. Except as provided in p4e), glazing shall

rung. ) ] )
History: Renum. from Comm 21.04 (3) (). (intro.), RegisterJanuary1989, COﬂSIS_tOf safety glass meeting the. requwer_nent.ANSI Z97.1

No. 397, ef. 2-1-89; am. (6) (b), Registétovember1995, No, 479, éf12-1-95; When installed in any of the following locations:

am.(5) (b) and (c), Registesanuary1999, No. 517, f2-1-99. (a) In any sidelight adjacent to a door where the neprest

is within 2 feet of the door

; ; . : (b) In a wall that comprises part of a tub or shower enclosure
%hlﬁn;ﬁwaednisg?tﬁifsfsrg?tic?n requireekit shall comply with the wherethe glazing is within 5 feetertically of the lowest drain
d . . inlet andwithin 3 feet horizontally of the nearest part of the inner
(1) Stope. Ramps shall not have a gradient greater than 14gy of the tub.
8 or one foot of rise in 8 feet of run.aldways with gradients less (c) Within 4 feetvertically of a tread or landing in a stairway

Egabnelr;rrln%(')sor one foot of rise in 20 feerohare not considered andwithin one foot horizontally of the near edge of the tread
' landing.

2) SURFACEAND WIDTH. Ramps shall have a slip resistant sur . . .
fac(e Zmd shall have a minimurr% width of 36 inghes measure (d) Within 4 feet verticallyof the floor and 3 feet horizontally

betweerhandrails. of the nosing of the top or bottom tread of a stair

(3) HANDRAILS. Handrails shall be provided on all open sides_(€) Safety glass is not required where the size of an individual

of ramps. Every ramp that overcomes a changelevation of paneof glass is 8 inches or less in the least dimension.

; ; ; -1 Note: The U.S. Consumer Product Safety Commission requires safety glass for
morethan 8 inches shall be provided with at least one h"’mdraﬂrazingin internal and externaloors, including storm doors and patio doors, as well

(@) Ramps which have a gradient gre#t@n8.33% or 1:12 asfor the tub or shower enclosures themselves. These federal rules, contained in 16
or one foot rise in 12 feet of run and which overcome a Changecllf-ﬁ,subchapter B, part 1201, apply in addition to any state rules or statutes.

; ; ; f i1cHistory: Cr. RegisterNovember1979, No. 287, &6—1-80; r and recr(1) and
elevationof more than 24 inches, shall be provided with handrajl§y"reisterFebruary 1985, No. 350, £13-1-85; r and recr(3) and (4), Register

on both sides. July, 1986, No. 367, & 1-1-87; am. (4), Registedanuary 1989, No. 397, &f
(b) Handrails shall be located so the top of the handrail isZaf-89am. (2) (2), (4) and (5), Registéfarch, 1992, No. 435, fe#-1-92; am. (2)

. (@), RegisterNovember1995, No. 479, &12-1-95; am. (3), and recr(4) and (5),

least30 inches, but not more than B@&hes above the ramp sur Ragister January 1999, No. 517, &2-1-99:CR 02-077: am. (1) (a@nd (5) (b)

face. RegisterMay 2003 No. 569, &f8-1-03.

Comm 21.045 Ramps. Every exterior or interioramp
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Comm 21.06 Ceiling height.  All habitable rooms, kitch 3. \ertical separations between an attached garage and a
ens,hallways, bathrooms and corridafsall have a ceiling height dwelling shall extend from the top of a concrete or masonry
of at least 7 feet. Habitable rooms may have ceiling heights of Ié&sgndationto the underside dhe roof sheathing or fire-resistive
than7 feet provided at least 50% of the rosifidor area has a ceil ceiling construction.

ing height of at least 7 feet. Beams and girders or other projections 4, Adjoining garage units are not required to be separated
shall not project more than Biches below the required ceilingfrom each other

height. b) St ;
3 ) ) ructural elements exposed in an attached garage.
Fohistory: Ct RegisterNovember1979, No. 287, &f6-1-80: rand recrRegister Beg%s columns andbearing weltcl)ls which are exposed %o thge
epruary, , NO. s —1-069. ! . . . .

y garageand which provide support for habitable portions of the

Comm 21.07 Attic and crawl space access. dwelling shall be protected by one of the methods specified in par

(1) ATTic. Attics with 150 or more square feet of area and 30 E)?) l.a orc. OrhOtQEI ¢ hogrfﬁre—reystwilprtc:tectlon. he dwell
moreinches of clear height between thp of the ceiling framing __(€) Doors. The door and frame assembly between the dwelling
andthe bottom of the rafter ¢op truss chord framing shall be pro Unit and an attached garage shall be labeled by an independent

videdwith an access opening of at least 14 by 24 inches, acce&§ting agencyshaving a minimum fire—resistive rating of 20
ble from inside the structure. minutes.The test to determine the 20—minute rating iseqtired

2 C Crawl ith 18 inch f el to include the hose stream portion of the test.
(2) CrAwL sPACEs. Crawl spacesiit INChes ot clearance e Acceptable tests for finating of door assemblies include ASTM E-152,

or more between the crawl space floor anduhderside of the uL 108, and NFR 252.
housefloor joist framing shall be provided witin access opening  (d) Other openings.1. Access openings fire separation
of at least 14 by 24 inches. walls or ceilings shall maintain the requirsdparation and shall

Note: Access to plumbing or electrical systems may be required under chs. Col i
82-87,Plumbing Code or ch. Comm 16, Electrical Codgu¥e 2. Tigve any drywa” edges protected from phy5|cal damage'

History: Cr. Register November 1979, No. 287, &f6-1-80; am. Register 2. The cover or door of the access opening shatidrena
March, 1992, No. 435, &f4-1-92; am(1), RegisterNovember1995, No. 479, & nently installed with hardware that will maintain it in the closed
12-1-95. positionwhen not in use.

) ) ) ) (2) DWELLING UNIT SEPARATION. (@) General. In 2—family
Comm 21.08 Fire separation and dwelling unitsep -  dwellings,dwelling unitsshall be separated from each otlfram

aration. (1) FIResEPARATION. Dwelling units shall be separatedcommonuse areas, from shared attics, and from exit access corri
from garage spaces, accessory buildingsahdr dwelling units dors.

in accordance withable 21.08 and the following requirements: (1) poors. Any door installed in the dwelling unit separation

TABLE 21.08 shallhave the dooand frame assembly labeled by an independent
Setance testingagency as having a minimum fire—resistive rating of 20
Between Fire Rated minutes.The test to determine the 20—-minute rating isrequired
BetweenDwelling And: Objects! Construction2:5 to include the hose stream portion of the test.
Detachedyarage or accessory Less than 5 feet  3/4—hour waff ‘ (c) Walls. Walls in the dwelling u.nit separation shall bepro
building on same property 1/3~hour door or windo%  tectedby not less than one layef /2-inch gypsum wallboard or
Another dwelling on same  Less than 5 feet 3/4—hour walt equivalenton each side of the wall with joints in compliandgéh
property 1/3-hour door or windof sub.(1) (a) 2.
Detached garage, accessory 5 to 10 feet 3/4-hour waff (d) Floors and ceilings.A fire protective membrane of one
ggg?é“gr'()%gr’g‘er dwelling on i’;‘]gsreq”"emem onopen |ayer of 5/8-inch pe X gypsum wallboard with joints in cem
) pliance with sub. (1) (a) 2., shall be provided on the ceiling
Eﬁ}g;’nhgedorgg{ﬁgfaj{%ﬁﬁg;"gg More than 10 No requirements beneattthe floor construction that provides the separation.
same property (e) Attics and concealeaof spacesl. Attic areas, mansards,
Property Lines Less than 3 feet 3/4—hour wall overhangsand other concealed roof spaces shall be totally sepa
1/3-hour door or window ~ rated above and in line with the tenant separation wall.
Property Lines 3feetormore  No Requirements 2. Acceptable attic separation materials include:
IDistance shall be measured perpendicular from wall to wall or property line, a. 2-inch nominal lumber
, Janorng overhangs. _ o b. Two layers of one-inch nominal lumber
s F.|re rated construct.lon shall prgtegt the dw.elllng from an exterior fire source. c. 1/2—inch nominal plywood or wood structural panel.
Fire rated construction may be in either facing wall. 1
4 Fire rated construction shall be in both facing walls. d. /2_|nCh gypsum board.

[©]

5 The methods for garage separation in (@rl. are examples dfa hour wall ) Flbeglass or m',n,eral WOQ' batt insulation may b.e used in
construction. an unsupported condition provided the least dimension of the

(a) Attached garagesl. The walls and ceiling between anopeningdoes not exceed 4 inches.
attachedgarage and any portion of the dwelling, including attic or (3) PENETRATIONS. (a) Ducts. 1. Except as allowed under
soffit areas, shall b#s-hour fire—resistive construction or shallsubd.2., all heating and ventilating ducts that penetraezjaired
be constructed as specified in any of the following: separatiorshall beprotected with a listed fire damper with a rating

. f at least 90 minutes.

a. One layer of/g-inchType X gypsum drywall shall be used 0 ) . . .

on the garage side of the separation wall or ceiling. 2. The fire damper requiraghder subd. 1. may be omitted in
Vainch q I shall b q ﬁmyof the foII_owmg_ cases: _

b. One layeof >-inch gypsum drywall shall be used on each ~; ' there is a minimum of 6 feet obntinuous steel ductwork

sideof the separation Yvall or ceiling. on at least one side of the penetration.
c. Two layers of//2-inch gypsum drywall shall be used onthe ) The duct has a maximum cross-sectional area si@are

garageside of the separation wall or ceiling. inches.
2. For all methods listed under subd. 1., drywall joints shall (b) Electrical and plumbing component$enetrations of a
comply with one of the following: requiredseparation bglectrical and plumbing components shall
a. Joints shall be taped or sealed. be firmly packedwith noncombustible material or shall be pro

b. Joints shall be fitted so that the gap is no more th tedwith a listed through—penetration firestop system with-a rat

1. PRI : ; ing of at least one hour
Iag-inchwith joints backed by eithesolid wood or another layer History: Cr. RegisterNovember1979, No. 287, &6-1-80; r and recrRegister

of drywall such that the joints are staggered. February,1985, No. 350, €f3-1-85; cr (1m),am. (2), (5) (c) andable, Register
Note: 1/20-inch is approximately the thickness of a U.S. dime. January1989, No. 397, &f2-1-89; am. (2), (4) and (5) (a) (intro.), renu®). (b)
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?gggcm E’é 5(5)eﬁ(2_aln_% g_i)r??rf)ﬂ&)(S(?S)(%c:gu(g) ?é‘)d(é‘i)arﬁ?’(ge%?‘(‘éﬁ%‘)‘e (3) Forfamily living units with one or more communicating
@and (6), () (d), am. (5) (@) (ntro.), (6). {6) (c) to (€), RegisteNovember1995,  SPIL Iev_elsmor open adl?cemvels w||(th ('1935 than one full storly |
No. 479, ef. 12-1-95; rand recr(5) and (6) (b), am. (6) (c) and (d)(8) (e) and S€paratiorbetween levels, one smoke detector on the upper leve
cr. (7), RegisterJanuary1999, No. 517, €2-1-99; r (1) to (4), renum. (5) to (7) shall sufice for an adjacent lower level, including basements.

to be (1) to (3), and c(2) (e), RegisteMarch, 2001, No. 543, B#-1-0L; corree - \\/herethere is an intervening door between one level and the adja

tionsin (2) (c) and (dyere made under s. 13.93 (2m) (b) 7., Stats., Redidtech, .
2001,No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003 NeENtlower level, smoke detectors shall be installed on each level.

569, ef. 8-1-03. (4) Smokealarms and detectors shall be maintained in aecord
ancewith the manufacturés specifications.
Comm 21.085 Fireblocking. (1) FIREBLOCKING LOCA- (5) Forenvelope dwellings, at lea8tsmoke alarms shall be
TIons. Fireblocking shall be provided in all tife following loca  placedin the air passageway3he alarms shall be placed as far
tions: apart as possible.

it i inqHistory: Cr. RegisterNovember1979, No. 287, €f6—1-80; r and recrRegister
(@) In concealed spaces of walls and partitions, including "1 oqs NG 350, ef3-1-85; r andrect Register April. 1990, No. 412, éf

furred spaces, at the ceiling and floor levels. 51 S0enum. © be (1), of2) an 3), Registebarch, 1602, Nodds, ef 4-1-92

(b) At all interconnections between concealed vertical arjgjlum.(2) and (3) to be (3) and (4), ¢2), RegisterNovember1995, No. 479,
g%rimf;ﬂ%spaces including the attachment between a carport ,1Regg?;eﬁ;’;j‘a’riﬁf(zlgb“lfz,ﬂ;,feg‘;’g?égs_)1"‘_”0d1F4) o be (2) and (3), and4yand

(c) In concealed spaces between stair stringers at the top an€omm 21.10 Protection against decay and ter -
bottom of the run and at any intervening floor level. mites. (1) Wood used in any of the locations specified under this

(d) At all openings around wires, cables, vents, pipes, duc@gctlonshall meet both of the following requwelments: .
chimneysand fireplaces at ceiling and floor level. (@) The wood shall be pressure treated with preservative or

(2) FIREBLOCKING MATERIALS. Fireblockingshall consist of Shallbe a naturally durable anttcay-resistant species or shall be
oneof the following: engineeredo be decay resistant.

(a) 2-inch nominal lumber (b) The wood shall be pressure treated with preservative or

shall be naturally termite-resistant unless additional steps are

(b) Two layers of one—inch nominal lumber takento make the wood termite-resistant.
(c) One thicknesef 3/4~inch nominal plywood or wood stric  (2) Wood used in the followindocations shall be as required
tural panel with any joints backed with the same material. undersub. (1):

(d) One thickness d_#z—inch gypsum wallboard, face nailed (a) Embedded in earth.
or face screwed to solid wood, witmy joints backed with the  (b) Floor joists that span directly over and within 18 inches of

samematerial. earth.

(e) Fibeglass or mineral wodbattinsulation may be used if  (¢) Girders that span directly over and within 12 inches of
both of the following conditions are met: earth.
1. The least dimension of the opening may not exceed 4(d) Sillsand rim joists that rest on concrete or masonry and are
inches. within 8 inches above exterior grade.

2. The batt shall be installed to fill the entire thickness of the (e) Siding within 6 inches of earth.
openingor stud cavity (f) Ends of wood structural members built into masonry or

(f) For wires, cables, pipes and vents pnign-shrinking concretewalls and having clearances of I¢éisan?/, inch onthe
caulk, putty mortay or similar material may be used provided ndop, sides and ends.
dimensionof the opening exceedl inch around thepenetrating (g) Bottom plates of load bearing walls on slab floors inbase
object. mentsor garages.

(9) For chimneysfireplaces and metal vents, fireblocking (h) Bottom plates of garage walls that rest on concrete or
shallbe metal, cement board or other noncombustible materiahasonryand are within 8 inches of exterior grade.

Reistory, Cr. RegisterMiarch, 2001, No. 542f. 4-1-01; CR 02-077:am. (1)(®) (i) Columns indirect contact with concrete or masonry unless
egistervia’ 0. , —1-0s. . .
9 y supported by a structural pedestal or plinth block at least 3 inches

abovethe floor

Comm 21.09 Smoke detectors. (1) A listed and ’ : .
labeledmultiple-station smoke alarm with battery backup shqp1 () Any structural part of an outdoor deck, including the deck
beinstalled in all of the following locations: 9 . . .

. . . (3) Wood girders that rest directly oexterior concrete or

(a) An alarm shall be installed inside each sleeping room. ,,sonrshall be protected by one of the following methods:

(b) On floorlevels that contain one or more sleeping areas, an 4y The wood shall be pressure treated with preservative or
alarmshall be installed outside of the sleeping rooms, in the-vicigha||be a naturally durable and decay—resistant species.

ity of each sleeping area. (b) Material, such as pressure-treated plywood, flashing mate

(c) On floor levels that do not contain a sleeping area, an algi), steel shims, or water—resistant membrane material shall be
shallbe installed in a common area on each floor level. placedbetween the wood and the concrete or masonry

Note: Section 50.035 (2), Stats., requires the installation of a complete low volt _ .
age,interconnected or radio-transmitting smoke detection systemdorathunity— . (4) (a) All pressure—treated wood and plywood shall be-iden

basedresidential facilities including those having 8 or fewer beds. tified by a quality mark or certificate of inspection of an approved
i Noltei Sﬁcti((j)ntlgl-ﬁﬁt t(13)b Stats., retqtlfirtis tge ol\lf_vner ofd a ‘#“é,fi?.% tolinstalka; fumaspectionagencywhich maintains continued supervision, testing
lIonal Smoke detector In the basement 0O e dwelling and o Vel exce| i q i

theattic or storage area of each dwelling unit. The o%cupant of such a dwell’i)ng uarllrl.t'd inspection over the qua“ty of the product. . .
shallmaintain any smoke detector in that unit, except that if any occupant who is not (0) Pressure—treated wood used below grade in foundations
the owner or any state, countity, village or town dicer, agent or employee shallbe labeled to show conformance with/RA C-22 “Lumber
chargedunder statute or municipal ordinance with powers or duties involving 'mspe&nd Plywood for Permanent ®¢d Foundations — Preservative

tion of real orpersonal propertygives written notice to the owner that the smok ; h .
detectoris not functional the owner shall provideithin 5 days after receipt of that 6Ll—reatmemby Pressure Processes” and labeled by an inspection

notice,any maintenance necessary to make that smoke detector functional. ~ agencyaccredited by the American Lumber Standards Commit
Note: Section 101.745 (4), Stats., requires the manufacturer of a manufactutee
building to install a functional smoke detector in the basement of the dwelling andygte: Heartwood of redwood cypress, black walnut, catalpa, chestnut, sage
oneach floor level except the attic or storage area of each dwelling unit. _ orangefed mulberrywhite oak, or cedar lumber are considered by the department
(2) Smoke detectors required by this section shall be centirtobe naturally decay-resistant. Heartwood of bald cypress, redwood, and eastern red

ously powered by the house electrical service. and shatitbe cedarare considered by the department to be naturally termite resistant.A
. A T . . History: Cr. RegisterNovember1979, No. 287, &6-1-80; r and recrRegister
connected so that activation of one detector will cause activati ruary,1985, No. 350, &f3-1-85; am. (1) (b) and (3), Registdanuary1989,

of all detectors. No. 397, ef. 2-1-89;r. and recr(1) (intro.) and (b), am. (1) (), renum. (3) (intro.)
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23 DEPARTMENT OF COMMERCE Comm 21.125
to be (3) (@), cr(3) (b), RegisteMarch, 1992, No. 435, efi-1-92; am. (1) (a)b), (a) The deposition of soil from being tracked onto streets by
(3), cr (1) (9), RegisteMNovember1995, No. 479, &f12-1-95; r(1) and (2), renum. vehicles
(3) to be (4), and cr(1) to (3), RegisteMarch, 2001, No. 543, f4-1-01; CR : . . . .
02-077:am. (4) (a) Register May 2003 No. 564, 8£1-03. (b) Thedischage of sediment from disturbed areas into on-
) site storm water inlets.
Comm 21.11 Foam plastic. (1) (a) General. Foamplas (c) The dischage of sediment from disturbed areas into abut

tic insulation shall have a flame-spread rating of 75 or less anfirgy waters of the state.

smoke—developerhting of 450 or less when tested in accordance ; i i
With ASTM E—84. Oﬁ(%)ezng-dlschae of sediment from drainage ways that flow

(b) Thermal barrier Except as provided in p4c), foam plas (e) The dischaye of sediment by dewatering activities.

tic insulation shall be separated from the interior of the dwelling () The dischage of sediment eroding from soil stockpiles
by one of the following thermal barriers: existingfor more than 7 days.

L 1/2—!nch gypsum wallboard. (3) ConTroOL STANDARDS. Including the practices under sub.
2. 1p=inch nominal wood structural panel. (2), additional erosion andediment control practices shall be
3. 3lg=inch sawn lumber with tongue—-and—groovel@p employed,as necessaryo accomplish one of the following:

joints. ) (a) A potential annual cumulative soil loss rate of not more
4. 1-inch of masonry or concrete. thanone of the following:

5. A product or material shown by an independent laboratory 1. Five tons per acre per year where sand, loamy sand, sandy
to limit the temperature rise on the unexposed surface tiR250loam, loam, sandy clay loanejay loam, sandy clagilty clay or
for 15 minutes when tested in accordance with ASTMIB-1  clay textures are exposed.

6. For doors onlysheet metal with a minimum thickness of 2. Seven and a half tons per acre per [year] where silt, silty
26 standard stegjauge or aluminum with a minimum thicknessglay loam or silt loam textures are exposed.

of 0.032 inch. . . _ (b) A reduction of at least 80% of the potential sediment load
Note: Number _26 standard steel gauge |s_ approm_mately equal to 0.018—|r1chin storm water rundffrom thesite on an average annual basis as

__(c) Exemptions tm thermal barrier equirement.The follow compared with no sediment erosioncontrols for the site when

ing applications of foam plastic do not require a thermal barrigfe Jand disturbing construction activity involves one or more

1. On overhead garage doors. acres.
2. In the box sill of the basement or ground fladrove the (c) A reduction of at least 40% of tipetential sediment load
bottom of the floor joists. in storm water rundfifrom thesite on an average annual basis as

(2) Insulationthat does not meet the requirements of this seeomparedwith no sediment or erosion controls for the siteere
tion may be approved by ttaepartment in accordance with slessthan one acre of land disturbing construction activity is to
Comm20.18. Approval will be based on tests that evaluate-maggcur.
rials or products representative of actual end—use applications. Note: See appendix for further explanatory material regarding compliance solu

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) (b), Regis tonsfor 80 and 40% reductions. ) ) )
ter, January1989, No. 397, &2-1-89; r andrecr (1) (intro.), am. (1) (&), renum. (4) SoiLLossaNALYsIs. Potential soil losshall be determined

1) (b) and (c) to be (1) (c) and (d) and am. (1) (cX19r(b), RegisteMarch, 1992, i i i i
(N()).(4)35‘ e§. )4_1_95:)a(m)_ i Ed)), ) Reéis)léﬁ)g\?e(m)ber 199951 N Chre & usingan engineer analytical modeling acceptabléhe depart

12-1-957. and recrRegisterMarch, 2001, No. 543, e#4-1-01. ment. X . i . .
Note: Note: The Revised Universal Soil Loss Equation Il is an example of an
Subchapter Il — Excavations acceptablenodel to determine soil loss.

(5) MonIToRING. (@) The owneor ownets agent shall check
Comm 21.12 Grade. The finished grade of the soil shalithe erosion and sediment control practicesifamtenanceeeds

slopeaway from the dwelling at a rate of at leHistinch per foot atall the following intervals until the site is stabilized:
for a minimum distance of 10 feet, or to the lot line, whichever is 1. At least weekly

less. 2. Within 24 hours after a rainfatvent of 0.5 inches or
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; CR 02-077: am. greater. A rainfall event shall be considered to be the total amount
RegisterMay 2003 No. 569, &f8-1-03. of rainfall recorded in any continuous 24 hour period.
. . 3. At all intervals cited on the erosion and sediment control
Comm 21.125 Erosion control and sediment con plan

trol. (1) GeNeRAL. (a) Where land disturbing constructimctiv- b) Th o5 t shall maintai itori
ity is to occurerosion and sediment control practices shall he () The owner or ownés agent shall maintain a monitoring
employed,as necessarand maintained to prevent or reduce thEecordwhen the land disturbing construction activity involves one

potentialdeposition of soil or sediment to all of the following: ©f More acres. _ )
1. The waters of the state. (c) The monitoring record shall contain at least the following

2. Adjacent properties. information:

A - . _ . 1. The condition of the erosion asddiment control practices
(b) Land disturbing construction activities, except those actiy; ihe intervals specified under péa)
ities necessary to implement erosionsadiment control prac 2 Ad inti f th int ' dudiedenai
tices, may not begin until the sediment control practices are jn < UESCripuon ol the mainténance condudedepair or

place for each area to be disturbed in accordance with thePlaceerosion and sediment control practices.
approvedplan. (6) MAINTENANCE. (a) 1. Except gasrovided in subd. 3., bf

(c) Erosion and sediment control practices shall be maintaindif sg_dimetnt detpolsitiont_resulr'gir}lggrmhlle fail;)re of an grc;stiﬁn
until the disturbed areas are stabilizeddisturbed area shall be OF S€diment control practice shall be cleanedyithe end of the

consideredstabilized by vegetation whenperennial cover has NeXtday 4
. : B Note: Contact the Department of Natural Resources before attempting to clean up
beenestablished with a density of at least 70%. any sediment deposited or dischad into the waters of the state.

(d) Erosion and sediment control practicdsll either be 2. Except as provided in subd. 3.f-fite soil deposition,

approvedby the department or listed by the department of natugglsultingfrom construction activitythat creates a nuisansiall
resourcesn accordance with the process under s. NR 151.32 (Bp cleaned up by the end of the work.day
Note: Listed practices can be found through Sefetyand Buildings Division o . : .
websiteat wwwc?)mmerce.state.wi.us/SB or bg contac%/ing?nhﬁety angd Buildings 3. A municipality may enact more stringergquirements
Division at (608) 266-3151. regarding cleanup of soil or sediment deposition onto public
(2) MANDATED PRACTICES. Specific practices at each siteways.
whereland disturbing construction activity is to occur shall be uti  (b) 1. Except as required in subd. 2., the owner or d&/ner
lized to prevent or reduce all of the following: agent shall complete repair or replacement of erosion and sedi
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ment control practices as necessary within 48 hours of an intervalb) Column or pier footing.The minimum width and length
specifiedunder sub. (5). of column or pier footings shall measweleast 2 feet by 2 feet.

2. When the failure of erosion or sediment control practicd$ie depth shall measue least 12 inches nominal. The column
resultsin an immediate threat of sediment entering puwers shallbe so placed as to provide equal projections on eaclofside
or the waters of the state, procedures shall be implemented im#hé€ column.
diately to repair or replace the practices. (c) Trench footings.Footings poured integrally with the wall
. H'iqstory: bCr. fgeggéstﬁrsigtgrré?tfgglgz,gyo. 44(11,)(a(f1)2—1—92; a(T)(l(B))(l?' (Rcigiisb may be used when soil conditions permit. The minimum width
er, Novemoey , NO. , —1- am. a), renum. 0 (e) to be i i
(1) (0) to (N and am. (c). of(1) (b), Registarebruary 1997, No. 464, é13-1.97; _ Shallbe at least 8 inches nominal, , ,

CR02-077: cr(4) Register May 2003 No. 569f.e8-1-03; CR 05-13: r and recr (d) Chimney and feplace footings.Footing for chimneys or
RegisterDecember 2006 No. 612 fe4-1-07. fireplaces shall extend at least 4 inches on each side of the chim
ney or fireplace. The minimum depth shall measure at least 12
Comm 21.126 Storm water management.  Storm inc%esnon?inal. P
water management practices shall be employed in accordanc e) Floating slabs. Any dwelling supported on a floating slab

with s. NR 151.12 and maintained when the land disturbing ok grade shall be designed through structural ana§sisctures

structionactivity involves one or more acres. ; /
Note: See appendix for further explanatory material. supportedon floating slabs may not be physically attached to

History: CR 05-1.3: cr Register December 2006 No. 613, 4f1-07. structuresthat are supported by footings that extend below the
. . o frostline unless an isolation joint is used betweenstheactures.
Comm 21.13 Excavations adjacent to adjoining (f) Deck footings.Decks attached to dwellingsddetached

property. (1) Notice. Any person making or causing andeckswhich serve an exit shall be supported on a structural system
excavatiorwhich may afect the lateral soil support of adjoiningdesignedto transmit and safely distribute the loadsthe soil.
propertyor buildings shall provide at least 30 days writtetice Footings shall be sized to not exceed the allowable material
to all owners of adjoining buildings of the intention to excavatetresses. The beariryea shall be at least equal to the area
The notice shall state that adjoining buildings may reqoimena  required to transfer the loads to the supporting soil without
nentprotection. exceedinghe bearing values of the soil.

(a) Exception. The 30-daytime limit for written notification (2) SoiL-BEARING cAPACITY. No footing or foundation shall be
may be waived if such waiver is signed by the owner(s) of thstacedon soil with a bearing capacity of less than 2,000 pounds
adjoining properties. persquare foot unleghe footing or foundation has been designed

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION throughstructural analysis. The soil-bearing values@ihmon
EXTENSIONS. (@) Excavations less than 12 feet in depththe soilsmay be determined through soil identification.
excavationis made to a depth of 12 feet or less below grdme, = Note: The department will accept the soil-bearing values for the types of soil
personmaking or causing the excavation shall not be responsiljfedin the following table:
for any necessary underpinning or extension of the foundations-of

any adjoining buildings. Type of sail PSF
(b) Excavations grater than 12 feet in deptlh‘. the excavation 1. Wet, soft clay; very loose silt; siltyclay . . .................. 2,000

is made toa depth in excess of 12 feet below grade, the owner(8) Loose, fine sand; medium clay; loose sandy clay sails. . . .. ... 2,000

of adjoining buildings shall be responsilfler any necessary 3. sitiff clay; firm inomganic silt . ............................. 3,000

underpinningor extensiorof the foundations of their buildings to 4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils;

adepth of 12 feet below grade. The person making or causing theharddryclay..............0 ... ... .. ..o ..., 4,000

excavatiorshallbe responsible for any underpinning or extensiorn pense sand and gravel; very compact mixture of sty and

of foundations below the depth of 12 feet below grade. GRAVED . Lo 6,000

History: Cr. RegisterNovember1979, No. 287, £f6-1-80. B ROCK. .+ ettt e 12,000

Comm 21.14 Excavations for footings and founda - (a) Minimum soil-bearing valueslf the soil located directly

tions. (1) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO undera footing or foundatiorverlies a layer of soil having a
excavation shall be made below the footing and foundation uniggaallerallowable bearing value, the smaller soil-bearing value
provisionsare taken to prevent the collapsetoé footing or shallbe used.
foundation. (b) Unprepaed fill material, oganic material. No footing or

(2) ExcavaTions FORFOOTINGS. All footings shall be located foundation shall be placed upanpreparedill material, oganic
on undisturbed or compacted soil, free ajamic material, unless Soil, alluvial soil or mud unless the load will be supported. When

thefootings are reinforced to bridge poor soil conditions. requestedsoil data shall be provided. ,
History: Cr. RegisterNovember1979, No. 287, &f6-1-80. Note: The decomposition of ganic material in landfill sites established foe
disposalbf oganic wastes may produce odorous, t@xid explosive concentrations
Subchapter v — Footings of gas which may seep into buildings through storm sewers and similagtmdet

utilities unless provisions are taken to release the gases to the atmosphere.
. . History: Cr. RegisterNovember1979, No. 287, &/6-1-80; am. (1) (a), Regis
Comm 21.15 Footings. The dwelling shall beupported  ter, January1989, No. 397, &2-1-89; cr (1) (f), RegisterMarch, 1992, No. 435,
on a structural system designtamtransmit and safely distribute eff. 4-1-92; am. (1) (), Registéovember1995, No. 479, &f12-1-95; am. (1)
the loads to the soil. The loads for determining the footing siz@: RedisterMarch, 2001, No. 543, #-1-01.
shallinclude the weight of the live load, roof, walls, floors, pier .
or column, plus the weight of the structural system and the spjl COMM 21.16 ~ Frost penetration. =~ (1) GENERAL. Foot
overthe footing. Footings shall be sized to erteed the allow Ngsand foundations, including those for ramps and stoops, shall
ablematerial stresses. The bearing area shall keast equal to be placed below th&ost penetration level, but in no case less than

the area required to transfer the loadshe supporting soil with 48inches below grade measured adjacent to the footing or founda
out exceeding the bearing values of the soil. tion. Footings shall not be placed over frozen material.

(1) Size anp TYPE. Unless designed by structural analysis (2) ExcepTions. (a) Floating slabs constructed on grade need
unreinforcedconcrete footings shall comply with the following" Ot be installecbelow the minimum frost penetration line pro
requirements: vided rﬂeasurebave been taken to prevent frost forces from-dam

(a) Continuous footings.The minimum width of théooting aglr;)gt e structure. be i I h i
on each side of the foundation wall shall measure at least 4 incheéP) Grade beams need not be installed to the minirinast
wider than the wall. The footing depth shall be at leaisicBes Penetrationline provided measures are taktenprevent frost
nominal.Footing placed in unstable soil shiadl formed. Lintels forcesfrom damaging the structure. o
may be used in place of continuous footings when there is a(c) Stoops or rampseed not be installed below the minimum
changein footing elevation. frost penetration level provided measures are takeprésent

Note: Unstable soil includes soils which are unable to support themselves. frostforces from damaging the structure.
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(d) Footings or foundations may bear directly on rock locatéag away from the dwelling with at least 12 incleégoarse aggre
lessthan 48 inches below grade. Prior to placement, the rock slggtethat meets all of the following criteria:
be cleaned of all earth. All clay in the crevices of thek shall be a. 100% of the aggregate shall pass a 1-inch sieve.
removedto the level of frost penetration or¥times the width b. 90-100% of the aggregate shall pads-nch sieve.
of the rock crevice. Provisions shall be taken at grade to prevent o - .
rain water from collecting along the foundation wall of the build ¢ 0=55% of the aggregate shall padeinch sieve.
ing. d. 0-5% of the aggregate shall pass a #8 sieve.

i ; ; H Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch.
(e) Portions of footlngsor foundations which are located Note: These specifications encompass aggregate sizes #6 and #67 per ASTM stan

directly below window areaways which are required t0 D&, 4c 33, Of the two sizes, #6 is coarser
installedin accordance with s. Comm 21.03 (6), are exempt from ¢ gjaader tiles or pipes shall be provided at no more than

the requirements of sub. (1). Pt - by ;
History: Cr. RegisterNovember 1979, No. 287, &f6-1-80: am. (intro.), Regis 8—footintervals to connect the exterior drain tile or pipe to the

ter, February1985, No. 350, &f3-1-85; renum(intro.) and (1) to be (1) and (2) and interior drain ti!e Qr pipe. ) . .
f\l‘m-(Z) (bd), e (92% (6’3, Rf%st%tfl‘lagui\mgé)BQ, No.t397, g)zzl)—BQ: am. (%j), Regllsgegs 6. The drain tiles or pipe that lead from the footing tilethéo
ovembper, , NO. f —1-95; correctiom €) made unaer s. . i H I i
(2m) (b) 7., Stats., Registéarch, 2001, No. 543, sump pit shall be laid at a grade of at Iééganch per foot leading
to the sump pit. The remaining drain tiles or pipe shall be @vel

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED. gradeddownward to the line leading to the sump pit.

(2) New construction.1. Except as provided under sub. (2), a_(€) Drain tile or pipe dischage. 1. Drain tiles or pipe shall be
completedrain tile or pipe system shall be installed arothel connectedo the sump pit. )

foundation of dwellingsinderconstruction where groundwater 2. The sump pit shall disclge to naturalgrade or be
occursabove the bottom of the footing. equippedwith a pump.

2. For the purposes of this section, a complete drain tile or 3. All otheraspects of drain tile disclyg shall be in accord
pipe system includes the drdite or pipe installed inside and eut ancewith the uniform plumbing code, chs. Comm 82 to 87.
sidethe foundation at the footing level, bleeders conneatiag Note: The following is a reprint of a pertinent section of the plumbing code:
insidetile or pipe to the outside tile or pipe, the sump pit, the dis Comm 82.36 (8) SUMPSAND PuMPs. (a) Sumps.1. ‘General.” All storm building

e f i subdrainsshall dischage into a sump, the contents of whattall be automatically
chargeplplng, and a pump or meaOBdISChagmg water to natu lifted and dischaged, dispersed or used in accordance with sub. (4).

ral grade- 2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an
(b) Optional systemsl. If a complete drain tiler pipe system interior sump shall have rim extending at least one inch above the floor immediately
is not required by natural conditions under. j§ay or by a muniei  adjacento the sump.

- : B ; . " b. A sump shall have a removable cover ofisight strength for anticipated loads.
pallty or reg|3tered ubC |nspect|0n agenaypartlal drain tile or c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may

pipe system may be installed. be level with the floor h '
2. For the purposes of this section, a partial drain tilgige  d. When a sump is provided with an airtight, solid cover
systemmay include any of the elements under. fay 2. 3. ‘Location’. All sumps installed for the purpose of receiving clearwgteund

) wateror stormwater shalle separated from water wells by the applicable separation
(2) OpPTIONAL SYSTEMS. (a) New construction.1. Fornew distances contained in chs. NRL&ind 812, oasotherwise permitted by the depart
dwelling construction, a municipality or registered UDC inspegnentof natural resources.
tion agency may determine the soil types and natural or seasonilpte: See Appendix A-82.3(11) (d) for material reprinted from s. NR 812.08.

; i i B 4. 'Size’. Except as recommended by the pump manufactheesize of each
groundwate"EVEIS for which a complete drain tile or pipe SyStens]umpshall be no smaller than 16 inches in diameter at the tapctids in diameter

is required. atthe bottom, and 22 inches in depth.
2. For new dwelling construction, municipality may not gb)d Pumps. 1. ‘Size.’ The pump shall be of a capacity appropriate for the-antici
i in ti i pateduse.
teennilgtrequwemems for other than compleltaln tile or PIpe sys 2. ‘Dischage piping.” a. Where a pump disches into a storm drain system, a
: . e i . checkvalve shall be installed.
(b) Alterations to an existing dwelling-or analteration to an  b. The minimumdiameter dischge piping shall be based on the design flow rate
existing dwelling covered by this code, a municipality nragt  of :w_e pumpcanFS a_miniﬂwm vg|o<ii;y?gf§ne2fg;;t/zfe6coln%0 ©rearRect
i in ti i istory: Cr. RegisterNovember , No. 287, &f6-1-80; rand recrRegister
requirea c_omplete drain tll_e_or .p.lpe system. . . Februar))//,1985, Ng. 3%0, é.f3—1§85; rand recr(3) (a) 3. and (4), Registgnai
(c) Partial systems Municipalities may allow partial drain tile 1988,No. 389, e 6-1-88; am. (2) (f), Registefanuary1989, No. 397, &f2-1-89;
or pipe systems for nedwellings under construction or existingr. and recr(4) (c) 3., RegisteAugust, 1991, No. 428,feD-1-91; cr(5), Register
dwellings. March,1992, No. 435, &f4-1-92;r. and recrRegisterJanuary1999, No. 517, &f
2-1-99;am. (3) (d) 4., RegisteMarch, 2001, No. 54&f. 4-1-01; CR 03-097: am.
(3) MATERIAL AND  INSTALLATION REQUIREMENTS FOR (1) (b) 1., (2) (@) 1., and (3) (a) Register November 2004 No. 587-€f05.

REQUIREDSYSTEMS. () General. Complete drain tile or pipe sys

temsrequired by natural conditions under sub. (1) (a) or by a SubchapterV — Foundations
municipality or registered UDC inspection agency shall comply
with the requirements of this subsection. Comm 21.18 Foundations. (1) GENERAL. (a) Design.

(b) Basement floor slabsThe basement slab shall be placeoundationwalls shall be designeahd constructed to support the
on at least 4 inches of clean graded sand, gravel or crushed stoadicalloads of the dwelling, lateral soil pressure, and other loads

(c) Manufactued drainage systemdvianufactured drainage without exceeding the allowable stresses of the materials of which
systemsnot meeting the requirements of this section shall be sdbe foundations are constructed.
mitted to the departmefur review and approval prior to installa  (b) Lateral support at baselateralsupport such as floor slabs
tion. or framing shall be provided at the base of foundation walls.

(d) Drain tile or pipe installation. Drain tile or pipe used for ~ (c) Lateral support at top.Lateral support shall be provided
foundationdrainage shall comply with the following require atthe top of the foundation walls by one of the following:
ments: 2. Structural analysis. A system designed through structural

1. Drain tile or pipe shalave an inside diameter of at leasginalysis.

3 inches. 3. Anchor bolts. a. Structural steel anchor bolts, at féast

2. Drain tile or pipeshall have open seams, joints or peHoranchin diameterembedded at least 7 inches into the [concrete or]
tionsto allow water to enter grouted masonry with a maximum spacing of 72 inclex

3. Where individual tiles are used, they shall be laid #igh locatedwithin 18 inches of wall corners. )
inch open joints. Joints between tiles shall be covered with a strip b. A properly sized nut and washer shall be tightened on each
of asphalt or tar impregnated felt. bolt to the plate or sill.

4. The tile or pipe shall be placed upon at least 2 inches of c. When vertical-reinforcing steel is provided in masonry
coarseaggregate and shall be covered on the top and the side tamstructionas required under sub. (3), the location requirements
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undersubd. 3. a. shall bmodified as necessary so anchor bolts afable21.18-B, but in no case shall the thickness of the foundation
placedin the same core as the reinforcement without exceediwall be less than the thickness of the wall it supports.
thelimits of subd. 3. a. (b) A 6-inch nominal wall thickness may be used provided the
4. Other mechanical fasteners. a. Mechanical fasteners ugiédon one side of the wall is within 12 inches vertically of the fill
in accordance with the manufactusetesting and listing. on the other side of the wall.
b. When vertical-reinforcing steel is provided in masonry TABLE 21.18-B
constructionas required under sub. (3), the location requirements CONCRETE WALL THICKNESSES
undersubd. 4. a. shall be modified as necessary so the fasteners i :
areplaced in thesame core as the reinforcement without exceed Maximum Heigft of Unbal-

‘ - Nominal anced Fill for Material of
ing the limits of subd. 4. a. Thickness Wall Being Supported
(d) Floor framing 1. Floor framing shall be fastened to theType of Concete (inches) (Wood frame - feet)
sill plate by one of the following methods: 3000 psi 8 8
a. Mechanical fasteners used in accordance with  Unreinforced concrete 1% 0
manufacturer’gesting and listing. 14 11.5
b. In accordance with structural analysis. 1Unbalancedill is the difference in elevation betweéme outside grade and the
c. In accordance witthe fastener table printed in the appen basementioor.
dix to this code. 2The maximum height of unbalanced fill for a 12-inch thick plain concrete wall

may be increased to 12 feet provided the wall is constructed of concrete with a

2. a. Where the floor framing is parallel to the foundation ™ -~ © Compressive value of 6,000 psi at 28 days.

wall, solid blocking or bridging shall be installed in at least the

first adjacent joist Space at a spacing of no more than 32 inches of3) MASONRY FOUNDATION WaALLS. (@) ~Dampproofing.
center. Masonryfoundation walls shall be dampproofed by applying to

b. Solid blocking shall be of the same depth as the joist. the exterior surface from footing to finished grade, a continuous

c¢. Fastening of the blocking or bridging shall be in alccordam&g""t'ng'of one of the following: e |
with structural analysis or the fastener table printed imfipen . l} Portland cement and sand coat moraarieastg inch
dix to this code. thick. . .

(e) Soil lateral load. Unless designed through structural analy ~ 2+ 1YPe M or S mortarat leas®/ginch thick.

sis, soil lateral loads shall be determined froablE 21.18-A. 3. Structural surface bonding material, at lé4ginch thick.
4. Equivalent dampproofing material, applied in accordance
TABLE 21.18-A with themanufactures instructions and acceptable to the depart
SOIL LATERAL LOAD ment.
Design (b) Structural equirements.Unless designed through struc
Lastgirﬁ' tural analysis, the masonry foundation walls shall be constructed
Load? in accordance with ACI 530.1 and the following requirements:
PSF per 1. The minimum thickness of unreinforced masonry founda

Unified Soil — Foot of tion walls shall be determined byafle 21.18-C, buin no case

Description of Backfill Material © Classification Depth : ) .
P - P shallthethickness be less than the thickness of the wall it supports.
Well graded, clean gravels; gravel-sand mixes GW 30°
. TABLE 21.18-C
Poorly graded clean gravels; gravel-sand mixes GP 3¢

. . PLAIN MASONRY FOUNDATION WALLSM

Silty gravels, poorly graded gravel-sand mixes GM a0¢ _ _ _ _
Minimum nominal wall thickness (inches)
Clayey gravels, poorly graded gravel-and-clay GC 45 - -
mixes Soil classes and lateral soil loati(psf per foot
. below exterior grade

Well-graded, clean sands; gravelly sand mixes SW 3¢

. _ . Depth of SC, MH,
Poorly graded clean sands; sand—gravel mixes SP 3¢ Maximum | unbalanced GM, GC, ML-CL and
Silty sands, poorly graded sand-silt mixes SM 45 Wall backfill GW, GP, SW | SM, SM-SC | inorganic CL
Sand-silt clay mix with plastic fines _ SM-sC 45 ?'ff_'?nh)t h*(?f'gh‘ and 3B solls | and ML soils sais
Clayey sands, poorly graded sand-clay mixes SC 60! 78 7 (or less) 8 8 8
Inorganic silts and clayey silts ML 45d 5 8 10 10 "

. . . 6 10 12 10 (soli
Mlxture‘of inoiganic silt and c!ay B ML-CL 60d 7 12 10 (solic?) 12 Esoling
Inorganic clays of low to medium plasticity CL 604 8- 7 (or less) 8 8 8
Organic silts and silt clays, low plasticity oL b 5 8 10 12 "

. . L 6 10 12 12 (soli
Inorganic clayey silts, elastic silts MH 60d 7 12 12 (solic?) N(otelc )
Inorganic clays of high plasticity CH b 8 10 (solicP) 12 (solid?) Note ¢
Organic clays and silty clays OH b 9-1 4 (or less) 8 8 8
aDesignlateral soil loads are given for moist conditions for the specified soils at g 182 ig 12 é?)lidJ)

their optimum densities. Actual field conditions shall govern. Sugeakor sat 7 12 (solic?) 12 (solic?) Note ¢
uratedsoil pressures shall include the weight oftilneyant soil plus the hydro :
A 8 12 (solicP) Note ¢ Note ¢
staticloads. 9 Note ¢ Note ¢ Note ¢
bynsuitable as backfill material.

CFor relatively rigid walls, as when bracég floors, the design lateral soil load  2For design lateral soils and descriptions of soil classes, see s. Comm 21.18 (1) (d).
shallbe increased for sand and graygk soils to 60 psf per foot of depth. Base Soil classes are in accordance with thafied Soil Classification System and
mentwalls extending namore than 8 feet below grade and supporting flexible  design lateral soil loads are for moist swhditionswithout hydrostatic pres
floor systems are not considered relatively rigid walls. sure.

drorrelatively rigid walls, as whebraced by floors, the design lateral load shall be ) i holl ;
increasedor silt and clay type soils to 100 psf per foot of depth. Basement walls ~ S0lid grouted hollow units.
extendingnot more than 8 feet below grade and supporting flexible floor systems ¢ An analysis in compliance with ACI 530 or reinforcement in accordance with
arenot considered relatively rigid walls. Table21.18-D, 21.18-E or 21.18-F is required.

€Soil classes are in accordance with the Unified Soil Classification System, ASTM d L .

D2487,and design lateral loads are for moist soil conditions without hydrostatic © Mortar shall be Jpe M or S and masonry shall be laid in running bond.

pressure. 2. Reinforced masonry walls shall be reinforced in accord

(2) CoNCRETEFOUNDATIONWALLS. (a) Excephs provided in ance with the requirements ofables 21.18-D, 21.18-E or
par.(b), unless designed through structural analysis, the minim@t.18—-FVertical reinforcement shall be provided on each side of
thicknessof concrete foundation walls shall be determined fromny opening and at intervals indicated in the appropriate table.
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27 DEPARTMENT OF COMMERCE Comm 21.18
TABLE 21.18-D».¢d TABLE 21.18-p.cd
8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS 12 IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >
8.75in&

WHERE d >5in®

Vertical reinforcement Vertical reinforcement

Soil classes and lateral soil loati(psf per foot

Soil classes and lateral soil loati(psf per foot below exterior grade)

below exterior grade)

Maxi- SC. MH Maxi- Height of GW, GP, SW SC, MH,
mum GM, GC, SM, ML-CL and mum unbalanced | and SP soils | GM, GC, SM, | ML-CL and
wall Height of | GW, GP,SW | SM-SCand | inorganic CL Wall | backfill (ft) 30 SM-SCand | inorganic CL
Height | unbalanced | and SP soils ML soils soils Height ML soils soils
(ft=in) | backfill (ft) 30 45 60 (ft=in) 45 60
7-8 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
7-8 4 (orless) | #4 at 4§ o.c. | #4at 4§ o.c. | #4at 43 o.c. 5 #at72 oc | #4at72 oo | #4at7? oo
5 #4 at 48’ oc. | #iat 4g oc. | #iat 40 o.c. 6 #4at72 o.c. | #4at64 o.c. | #4at48 o.c.
? zj‘l g% 20 oc. zg gi ?10 oc. zg g{ jg o.c. 7 #4at72 oc. | #4at4g oc. | #5at56 o.c.
8-4 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
8-4 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. 5 #4 at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #4at40 o.c. 6 #4at72 o.c. | #4at56 o.c. | #5at72 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #5at40 o.c. 7 #4 at64 o.c. | #5at64 o.c. | #4at32 o.c.
7 #5at48 o.c. | #6at48 o.c. | #6at40 o.c. 8 #4at48 o.c. | #4at32 o.c. | #5at40 o.c.
8 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.
9-1 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4 at 64: o.c.
9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. 6 #4at72o.c. | #4at56 oc. | #5at64 o.c.
5 #4 at 48 o.c. | #4 at48 o.c. | #5at48 o.c. 7 #4 at56 o.c. | #4at40 o.c. | #6 at64 o.c.
6 #4at48 oc. | #5at48 oc. | #6at48 o.c. 8 #4at40 oc. | #6at64 oc. | #6at4g o.c.
7 #5at48 o.c. | #6at48 oc. | #7 at48 o.c. 9 #5at56 o.c. | #7at72 o.c. | #6at4d o.c.
8 #5at40 o.c. | #7at48 o.c. | #8at48 o.c. 2 - - - -
Fordesign lateral soil loads, see s. Comm 21.18 (1) (d). Soil classesieceric
9 #6at4d oc. | #8atd8oc | #8at3Zoc. ancewith the Unified Soil Classification System and design lateral soil loads are

aFordesign lateral soil loads, see s. Comm 21.18 (1) (d). Soil classesiecerié b for moist soil cor_1d|t|ons without hydrostatic pressure. L
ancewith the Unified Soil Classification System and design lateral soil loads are ” Provisions for this table are based on construction requirements specified in s.

for moist soil conditions without hydrostatic pressure. omm 21.18 (3) (b).
b Provisions for this table are based on construction requirements specified in s, For alternative reinforcement, see s. Comm 21.18 (3) (b).
Comm 21.18 (3) (b). d Mortar shall be §pe M or S and masonry shall be laid in running bond.
¢ For alternative reinforcement, see s. Comm 21.18 (3) (b). € The specified locationf the reinforcement shall equal or exceed tifecéfe
d Mortar shall be fpe M or S and masonry shall be laid in running bond. depthdistance, d, measured from the face of the soil side of the wall to the center

€ The specified locationf the reinforcement shall equal or exceed tiecéfe of vertical reinforcement.

depthdistance, d, measured from the face of the soil side of the wall to the center : : it :
of vertical reimforcement. 3. \ertical reinforcement shall have a minimum yisicength

of 60,000 psi.
TABLE 21.18-R-.cd ' 4. Solid—grouted h_oIIow _units or cores containing ver_tical
reinforcementshall be filledwith masonry grout that complies
100R 12 IN. REINFORCED MASONRY FOUNDATION WALLS with ASTM C 476.
WHERE d = 6.75 in® 5. In lieu of the reinforcement provisions aitiles 21.18-D,
Vertical reinforcement 21.18-Eand 21.18-Falternativereinforcing bar size and spacing
Soil classes and lateral soil lo@psf per foot having an equivalent cross-sectional area or reinforcement per
below exterior grade) linearfoot of wall is permitted, provided the spacing of therein
Viaxi- SC. MH forcementdoes not exceefR inches and reinforcing bar size does
mum _ GM, GC, SM, | ML-CL and notexceed No. 1L
vath reigntol | G Shaw | SWscand | inorganic CL 6. Thedepth below grade, wall height and reinforcement

(ft=in) | backiill (ft) 30 45 60 spacingmay exceed thenaximum values indicated inafles
21.18-D,21.18-E and 21.18-F only if the design is based on

7-8 4 (orless) | #4at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
5

#4at56 o.c. | #4at56 o.c. | #4at56 o.c. structuralanalysis.
6 #4 at56 o.c. | #4at48 o.c. | #4at40 o.c. . .
7 #4at56 oc | #5at56 o | #5at4d oc. (4) WoobrounpaTions. Wood foundations shall be designed

oz Tior] P P P and constructed in accordance with “The PermanermodV
(orless) | #4ats€oc. | #aasb oc. | #aal€oC  FoundationSystem, Basic Requirementgchnical Report No.
#4at56 o.c. | #4at48 oc. | #5at56 o.c. 7", as adopted under s. Comm 20.24h[€ 20.24-2 and tHel-
hatagoc. | #datszoc. | #BatsGoc. oping exceptionThe thickness of the foundation wall shall be no
lessthan the thickness of the wall it supports.

o1 4 (orless) | #4at56 oc. | #4at56 oc. | #4at56 oc. (a) Exception. Fasteners shall be of silicon bronze, copper or

o~No G

5 #4 at56 o.c. | #4 at56 o.c. | #4 at48 o.c. stainlesssteel types 304 or 316.

(75 zi g% ig g'g' zg g% ig g'g' zg gg ig g'g' Note: Additional explanatory information regarding wood foundations can be
8 #4at32 oc | #6atd8 oc. | #4at1€ oc. obtainedn “All-W eather Vdod Foundation Systems, Design, Fabrication, Installa
9 #5at40 o.c. | #6at40 o.c. | #7 at4d o.c. tion Manual”, published by the American Forest & Paper Association.

aFordesign lateral soil loads, see s. Comm 21.18 (1) (d). Soil classesecerié (b) Matenals' A". lumber and plywood shall be pressur(_e
ancewith the Unified Soil Classification System and design lateral soil loads ardreatedwith preservative and labeled to show conformance with
for moist soil conditions without hydrostatic pressure. AWPA C-22.

b o ) - ) e
F(’:rgr\gaoznls.{%r(%ls(é?ble are based on construction requirements specified in S'History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (3) (intro), Reg
¢ For alternative reinforcement, see s. Comm 21.18 (3) (b). ister, February1985,No. 350, eff 3—1-85; cr(2) (c) to (e),.rand recrTables C and

d Mortar shall be §pe M or S and masonry shall be laid in running bond. D, r. (3) (@) 2., renum. (3) (a) 1. to be (a), Regjslanuary1989, No. 397, &f
€ The specified locationf the reinforcement shall equal or exceed tiecéfe 2-1-89;am. (intro.), (2) (b)(3) (b) and &ble 21.18-D, crTable 21.18,.r(2) (c),
depthdistance, d, measured from the face of the soil side of the wall to the centgsnum. (2) (d) and (e) to be (2) (c) and (d), Registdarch, 1992, No. 435, fef
of vertical reinforcement. 4-1-92;enum. (1) to (3) to be (2) to (4), and gB). (b), (4) (intro.) and (b),able
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Comm 21.18 WISCONSINADMINISTRATIVE CODE 28
21.18-A, r (intro.) and Bble 21.18, cr(1), (3) (e), RegisteNovember1995, No. 1. A mortar—filled or grout—filled core masonry block.
479, eff. 12-1-95; am (2), Registetanuary1999, No. 517, &f2-1-99; r and recr .
(1) (b), (3), Bbles 21.18-C and D, am. (2) (a)Table 21.18-B, renunilable 2. A solid-top masonry block.
21.18-Ato be Bble 21.18-B and c(1) (c), (d), Bbles 21.18-A, E and Register i i i i
March2001 No. 543, 6f4-1-01:CR 02-077:r(1) (c) L., renum(1) (d) to be (1) 3. Asill plate at least as wide as the nominal width of the wall.
(e),cr. (1) (d), am. (4) (intro.), (b) ancaBles 21.18-A, C and F Register May 2003 Note: See s. Comm 21.10 fereatment requirements for wood in contact with
No. 569, ef. 8-1-03. masonry.
(2) FLoorTRUSSES. Metalplate connected wood floor trusses
SubchapterVI — Floors shallbe designed in accordance with the Design Specificaitions

) Metal Plate Connected Parallel Chord a6d Trusses and the
Comm 21.19 Floor design. Floors shall support all dead National Design Specification for Wbd Construction. iss
loadsplus the minimum unit live loads as set forth i€emm  membersshall not be cut, bored or notched.
21.02.The live loads shall be applied to act vertically and uni (3) GIRDERSAND BEAMS. Girders and beams shall be selected

formly to each square foot of horizontal floor arBasements from Taple 21.22—-Alor Table 21.22—-A2 or shall be designed
shallbe provided with woodr concrete or similar type floors thatthroughstructljral analysis. '

complywith s. Comm 21.20 or 21.205. . .
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; rand rect Regis (@) Wood girders and beams shall be fitted at the post er col

ter, March, 1992, No. 435, 4-1-92. umn. Adjoining ends shall be fastened to each other to transfer
horizontalloads across the joint. Beams shall dlsdastened to
Comm 21.20 Concrete floors. (1) When concrete theposts with framing anchors, angle clips, or equivalent.
floors are provided, théhickness of the concrete shall measure at (b) Where intermediate bearage used, they shall rest on top
least3 inches. of the girders; or shall be supported by ledgers or blocks fastened
(2) Whena concretdloor is placed in clay soils, a 4-inch thickto the sides of the girders; or they may be supported by approved
basecourse shall be placed in the subgrade consisting of cleastalhangers into which the ends of the beams shall be fitted.
gradedsand, gravel or crushed stone. _ (4) BEARING AND END CONFIGURATION. (a) Sawn lumber 1.
(3) Whena concrete floor is placed sand or gravel soils, the ‘Joists.” Wood joists made of sawn lumber shaltet the follow
basecourse may be omitted unless drain tile is installed. If draifig bearing requirements:

tile is installed, the requirements of s. Comm 21.17 shall be met. 5 \wpod joists supported on wood or metal shall have a bear
History: Cr. RegisterNovember1979, No. 287, €f6-1-80;am. RegisterJanu . £ £ I inch i h d of th
ary, 1989, No. 307, &f2-1-89; r and recrRegister January1999, No. 517eff.  ing surface of at least-b-inches measurefdom the end of the

2-1-99. joist.

b. Wood joists supported on masonry or concrete shall have

floors shall be constructed of concrateother noncombustible %E)S(iarlng surface of at least 3 inches measured from the end of the

materialswhich are impermeable to petroleum products. Slag2'st ) .

on—-gradeconcrete garage floors shall be at least 4 inches thick and . The tail end of a floor joist may not extend past the edge of

placedover at least 4 inches of granular fill. abeam by more than the depth of the floor joist.

Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to make . \Apod roorjoists with ends that intersect over a beam shall

E co(g;)legcl)yl\:zpetﬂgfjg% The floor shall be sloped such that WateFaveihe ends overlap at least 3 inches and be securely fastened

; P ogethemwith at least two 12d common nails or the ends shall be

is removed in accordance with one of the following: - S v
Water drains t dth hedob ; teri d butt—jointed or face—jointed and fastened with ties, straps, plates
@) er drains toward the over r or to exterior grade o&solid blocking.
2

suchthat no damage will be caused to any structural member . .
. ‘Beams and girders.” Beams and girders made of sawn

wall covering of the garage or the dwelling.
d garag J lumbershall have a bearing surface on their suppors tefast 3

the(qu\l/J\i/?é%grz?smgfIQE égmﬁﬁréozr-ﬂoor drainat complies with inches parallel to the beam or girder d&edat least as wide as the

Comm 21.203 Garage floors. (1) MATERIALS. Garage

Note: See s. Comm 82.34 for floor drain requirements. beamor glr_der . .
History: Cr. RegisterNovember1995, No. 479, &12-1-95; CR 02-077: and (b) Engineeed wood poducts. Bearing surface for engine
recr.(2) Register May 2003 No. 569fe8-1-03. eredwood products shall be in accordance with the manufactur

er’s instructions provided those instructions were developed
; ; throughstructuralanalysis or product testing and are applicable
ground. Wood floors in contact with the ground shall comply 9 ; ; Y P g PP

: - 0 the configuration.
with the requirements under s. Comm 21.18 (4). . .

History: Cr. RegisterJanuary1989, No. 397, &éf2-1-89;am. RegisterJanuary . (5) NOTCH”_\‘C'_‘ AND BORING. Notc_hlng and boring of beams or
1999, No. 517, &f2-1-99; correction made under s. 13.93 (2m) (b) 7., Stats. -Reg@irdersis prohibitedunless determined through structural analy
ter, March, 2001, No. 543; CR 02-077and recrRegister May 2003 No. 569fef gjs.

8-1-03. . - .
(a) Notching of floor joists.1. Notches located in the top or
Comm 21.21 Precast concrete floors.  Precast con bottomof floor joists shall not have a depth exceedifigthe
cretefloors shall be designed through structural analysis, or |og§pthof the joist, shall not have a length exceedifghe joist
tablesfurnished by the precast product fabricatmay be used, depthnor be located in the middlé; of the span of the joist.
providedthe load tables were developed using structural analysis 2. Where floor joists are notched on the ends, the notch shall
or load testing. not exceed'/, the depth of the joist. Notches over supports may

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; rand recrRegister ~ extendthe full bearing width of the support.

March, 1392, No. 435, é14-1-62. (b) Boring of floor joists. 1. ‘General.” A hole may not be
redin a floor joist within 2 inches of a notch or another hole.

Comm 21.205 Wood floors in contact with the

Comm 21.22 Wood frame floors.  Unlessdesigned P sl b p A
throughstructural analysis, wood frame floors shall comply wit nglcase sha thel |st%n|ce etween adjacent holes be less than
the following requirements: the |a‘meter of the Iger ole. _

(1) FLooR JoisTs. Wood floor joists shall comply with the . 2 ‘Holes near the edge.” Holes bored in the top or bottom 2
requirementsf s. Comm 21.02 (3) (a). Theinimum live loads inchesof a joist shall follow the limitations for notching ungber
shall be determined from s. Comm 21.02. Where sill plates aké):
provided, the sill plates shall be fastened to the foundation. 3. ‘Other holes.” Holes bored in floor joists that mogwithin
Doublefloor joists shall be provided underneathbearing walls 2 inches of the topr bottom of the joist shall have their diameter

which are parallel to the floor joists. limited to 1/3 the depth of the joist.
(Im) FLOOR JOISTSON MASONRY WALLS. (a) On masonry (c) Engineeed wood poducts. Notching or boring of engine
walls, the floor joists shall rest upon one of the following: eredwood products shall be done in accordance with the manufac
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29 DEPARTMENT OF COMMERCE Comm 21.22

turer’s instructions provided those instructions were developed c. The added joist member is secured to the main joist as
throughstructural analysis or product testing. statedin the nailing schedule in the appendix, under the heading
(6) OVERHANG OF FLOORS. (a) General Except as provided for “floor framing, built-up girder and beams, top loaded”.
in pars. (b) and (c), a floor joist overhang shall be cantilevered(c) Joist ovehangs perpendicular to the main floor framing
beyondtheouter edge of the supporting wall below it by no morgystem. Joist overhangs that are perpendicular to the main floor
thanthe actual depth of the joist or shall be designed through strffi@ming system, or lookoyoists, may extend beyond the depth
tural analysis in accordance with s. Comm 21.02 (3). of the joist without structural analysis provided they meet ahef
(b) Joist ovehangs parallel to the main floor framing systemfonowIng con@ﬂons. . .
Joistoverhangs that are extensions of, and parallel to, the main - dThhe Joist O\éerha?ghls cantilevered rl]lob nlwore_ than 2 feet
floor framing system may extend beyond the depth of the joig{eyon the outer edge of t. e.supportlng wall below it. .
without structural analysis provided they meet all of the following 2+ & A double floor joist is used to support the lookout joist.

conditions: b. The doubldloor joist is located a distance of at least 2 times
1. The overhang is cantilevered no more than 2 feet beyo}k ”cgn}llevenength inward from the outer edge of the supporting
wall below

the outer edge of the supporting wall below it.
2. a. The overhang supports a uniform ldiatdted to the
. : . .. metalhangers.

weight of the bearing wall and the tributary roof area above it. 3. The joist overhang supports no more teéther a non—

b. The tributary length of the roof area, excluding the eayR,ingwall or a wall thasupports only a roof which spans no
overhangjs no more than 2 feet greater than the actual lengthibrethanthe floor overhang cantilever length plus the eave-over

c. Thelookout joists are fastened to the double joist with

thejoist directly below hang
c. The eave overhang is no more than 2 feet. (d) All overhangs longer than the depth of the supporting joist
Note: The tributary length is usually half the span of the joist or rafter thatdo not meet all othe conditions under pgb) or (c) shall be

3. The joist overhang does netipport any concentrated designedhrough structural analysis.
loads. For the purposes of this subsection, a framed opening in the(7) FLOOROPENINGS. Trimmers and headers shall be doubled

wall with a rough opening of 4 feet or less shall be considered ufhenthe span of the header exceeds 4 feeaders which span
form loading. morethan6 feet shall have the ends supported by joist hangers or

4 Th i d ioist is doubledra . I framing anchors, unless the ends are supported on a padition

- & The cantilevered joist is doubledra supporting wall. jyeam Tajl joists (joists which frame into headers) more than 8 feet
b. The doubled joist length extends inward beyond the innleihg shall be supported on metal framing anchors or on ledger

edgeof the supporting wall by theame distance as the cantileverstripsof at least 2 inches by 2 inches nominal.
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TABLE 21.22-Al
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only

Roof/Ceiling and One Floor Roof/Ceiling+ One Floor/Ceiling + One Floor

Column Wood Beams A 36 Steel Wood Beamd:3 (in., nominal) A 36 Steel Beam’ Wood Beam-3 (in., nominal) A 36 Steel Beam’
Spacing (in., nominal) Beam¢ Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22
— — W 10x17 W 6x25 — — W 8x28 W 8x31
26 ft. wide house:
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — 8x14 8x14 — —
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — —
8x12 4x16 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24
15 ft. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35
30 ft. wide house:
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — —
8x12 6x14 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33
32 ft. wide house:
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33

1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition.

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.

3Wood main beams or girders may be built up from nominal 2—inch members. The 2-inch members shall be laid on edge and fastened together with a double row of common nalfs-finthessithimgth. Nails shall be spaced not more
than 18 inches apart in each row with the end nails placed 4 inches to 6 inches from the end of each piece. Where built-up beams are employed over a single span, the lengtpieteashdrdifidwimlate the beam shall equal the length

of the beam.
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TABLE 21.22-A2
MINIMUM SIZES FOR BUIL T-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORIING ONE FLOOR ONL Y

¢Z’lc wwo)

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi I

HOUSE WIDTH Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft-in Beam size 9_
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8 a
8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8 %

9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x10 8

11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10 5

12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12 <]

13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12 g_

20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8 3.
7-11 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8 2

8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10 Q

10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10 Q

10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12 %

11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12 '?

24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8 § g B
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8 EQ 'E E’,

8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10 Q o=

9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10 5 5 &

9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12 Pz 5 >

11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12 )6 % S

28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8 § s %
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8 Z o 2

7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-11 3-2x10 9' § g

8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10 I 0=

9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12 ; g g

10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12 é g Q

32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8 o § 5
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8 o a3

7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10 I'DI'I g =

8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10 % g

8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12 53

9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12 lo =

36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8 8_ 9,:’;-
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8 ®g

6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10 a

7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10 %

7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12 o

9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12 %

1This table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2—inch members. TI
2Fiber bending stress for various species and grades of wood is given in Appendix A21. Q
3The 2-inch members shall be laid on edge and fastened together with a double row of common nails not féssitichiesSin length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 inches 2
from the end of each piece. g
=

4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam. %
SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter pom@f the
clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width.

‘w
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (&) Plywood
sheathing. Plywood sheathing used for floors shall be limiied
the allowable loads and spans shown &bl 21.22-B.

(b) Plywood underlaymentPlywood underlayment shall be
installedin accordance withable 21.22-C.

(c) Combination subfloor — underlaymen€ombination sub
floor-underlaymenshall be installed in accordance witable
21.22-D.

1place face grain across supports and end joints over framing.

2| eavell," space at panel ends and edges, trim panels as necessary to maintain
endspacing and pansblipport on framing. Fill joints with epoxy mort&yith
singlelayer floors, use solid lumber backing or framimgler all panel and edge
joints, including T & G joints.

TABLE 21.22-D

MINIMUM  THICKNESS FOR PLYWOOD COMBINA TION
SUBFLOOR-UNDERLAYMENT . PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR T O

(d) Floor boads. Where wood boards are used for floor SUPPORTS2
sheathingthe boards shall comply with the minimum thicknesses Maximumm SUpPOT Spacng?
shownin Table 21.22-E. " . "
. 16" o.c. 20" o.c. 24" o.c.
(e) Planks. Planks shall be tongue and groove or splamedi Plywood panc] panc] panc]
atleast 2 inches, nominal, in thickness. Planks shall terninate Species  Thickness Thickness  Thickness
beamsunless the joints are end matched. The planks shall be lgttywood Grade Group (inches) (inches) (inches)

sothat no continuous line of joints will occur except at points of 1 1 Slg 3

support. Planks shall be nailed to each beam. 283 5g 3, 7
(9) BRriDGING. (a) Sawn lumber Bridging shall be provided sanded
for sawn lumber framing at intervals not exceedirfgedwhere o ierior type 4 3, g 1

the nominal depth to thickness ratio is greater than 4 to 1. Underlayment C—C_All Groups

(b) Engineeed pioducts. Bridging shall be provided for engi  Plugged Sturd-
neeredframing products in accordance with the manufackirer. I-Floor!
recommendations.

APA Rated Sheathing and AFRated
Sturd-I-Floor shall be installed consis
tent with their rating.

1Spansshall be limited to values shown, based on possifeeteif concentrated

TABLE 21.22-B loads.

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR T O SUPPORTS!

Plywood Thickness

2Unsupportededges shall bangue and groove or blocked except whgfeinch
underlaymenbr 2%/3,-inch finish floor is used.

3Underlayment,C-C Plugged, sanded exterior type: allowable uniftwad
basedon deflection of L/360 span for spans 24 inches or less is 125 psf; and for

Maximum span®

Span Rating (in inches) (in inches) spansA8 inches, 65 psf.
326 15/5,, 15, 5/g 16° 4The departmenwill accept subfloor underlayment panels such as Sturd-I-Floor
40/, 19135, 51g, 34, 7lg 2045 which meet therequirements of AR manufacturingspecifications foSturd—
I-Floor panels.
4824 23132, 314, 7Ig 24

TABLE 21.22-E
MINIMUM THICKNESS OF FLOOR BOARDS
Minimum Net Thickness (inches)

1Thesevalues apply to C-D, C-C, and Structural | dirgrades onlySpans shalll
belimited to values shown because of possibieotfof concentrated loads.

2spanRating appears on all panels in the construction grades listed in footnote 1.

3Plywoodedges shall have approved tongue and groove joints or shall-be sup Joist Spacing

portedwith blocking,unlesst/s—inch minimum thickness underlayment éf1 (inches) Perpendicular to Joist Diagonal to Joist
inchesof approved cellular or lightweight concrete is installed or finished ioor 24 Y6 3,
25/30-inchwood strip. Allowable uniform load based on deflectiod/ggg of

spanis 165 pounds per square foot. 16 Sig Sl

History: Cr. RegisterNovember1979, No. 287, &6-1-80; am. (1) and.cflm),
RegisterFebruary 1985, No. 350eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)
and(e) and am. (8) (d), renumafle 21.22-A and D tbe Tble 21.22 Al and E,.cr
(8) (c), Table 21.22 A2,.rand recrTables 21.22 B and C, Registdanuary1989,
No. 397,efl. 2-1-89; am. (2), (4), (5), (6) and (9)and recrTable 21.22-A2, Regis
ter, March, 1992, No. 435, £4-1-92; am. (5) (b) and. (5) (c), ble 21.22-A1,

r. Table 21.22-A, RegisteNovember1995, No. 479, &€f12-1-95; rand recr(9),
RegisterJanuary1999, No. 517, &2-1-99; rand recr(1m), (4), and (5) (b), Regis
ter, March, 2001, No543,eff. 4-1-01; CR 02—-077: am. (5) (b) 1.and recr(6) Reg
isterMay 2003 No. 569, &f8-1-03.

4For joists spaced 24 inches on centgywoodsheathing with Span Ratiftf/>o
or greater can be used for subfloors when supportibgriches lightweight con
crete.

SMay be 24 inche# 2%/3,-inch wood strip flooring is installed at right angles to
joists.

TABLE 21.22-C
MINIMUM THICKNESS FOR PLYWOOD UNDERLA YMENT

Plywood Grades and
Species Goup

Minimum Plywood

! . Comm 21.225 Decks. Decks attached to dwellings and
Thickness (inches)

S
Application detachedlecks which servan exit shall comply with the applica

Groups 1,2,3,4,54°  Over Smooth Subfloor g ble provisions of this chapteincluding but not limited to:
UNDERLAYMENT INT (1) Excavation requirements of s. Comm 21.14;
(Wit interior or exterior (2) Footing requirements of s. Comm 21.15 (1) (f);
ST Bt AP o Over Lumber Subfloor or sz 3) Frost penetration requirements of s. Comm 21.16;
MENT EXT APA C-C Other Uneven Surfaces (3) Frost pe etration requirements of s. Co .16;
Plugged EXT (4) Load requirements of s. Comm 21.02;
Same Grades as Above ~ Over Lumber Floor Up to N (5) Stair, handrail andguardrail requirements of s. Comm
But Group | Only 4" Wide. Face Grain Must 21.04:and

Be Perpendicular to ] . .

Boards (6) Decay protection requirements of s. Comm 21.10.

- - History: Cr. RegisterMarch, 1992, No. 435, £#-1-92.

APA UNDERLAYMENT  Over 16 Joist Spacing, 1Yy,
Sanded Exterior Grade  19/32 SubfloarUnder

Tile With Organic Adhe SubchapterVII — W alls

sive

Over 16 Joist Spacing, 155, Comm 21.23 Wall design. (1) LIVE AND DEAD LOADS.

19/32 SubfloarUnder
Tile With Epoxy Mortar

All walls shall support abuperimposed vertical dead loads and
live loads from floors and roofs.
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(2) HorizonTaL wiND LOAD. Walls shall be designed to with  (b) Notching and boring.1. When piping or ductwork is
standa horizontal wind pressure of at least 20 pounds per squplacedin an exterior wall or an interior load—bearing wall, such
foot applied tathe vertical projection of that portion of the dwell thatat least half of the top plate is removed, the plate shall be rein
ing above grade. No wind load reduction shall be permitted for tfercedwith a steel angle at least 2 inches by 2 inches by 20 gauge
shieldingeffect of other buildings. thick.

History: Cr. RegisterNovember1979, No. 287, &f6-1-80. Note: 20 gauge is approximately 0.036 inch.
) . 2. The steel angle shall span the gap and extend at least to the

Comm 21.24 Exterior covering. (1) GENERAL. The midpoint of the adjacent stud spaces.
exteriorwalls shall be covered with a permanent weather resistant 3. Other equivalenaterials may be used in accordance with

finish. s.Comm 21.02.

(2) DURING consTRUCTION. During construction, wattavity . . .
insulationmay not be installed until a water—resistant exterigr (¢) EXceptions.1. Asingle top plate may be used in place of
coveringis in place over the wall cavity a double top plate provided a rafter is located directly oer

Note: An example of acceptable water—resistant covering is foam sheathing mﬁwdsa“q the plate 's securely tied ,at t_he end joints, corners and
tapedjoints and the permanent doors and windows installed. intersectingwalls. Joints may occur in single top plates only when
(3) FLasHING. (a) Corrosion-resistant flashing shaik directly over a stud.
installedin the exterior wall to prevent water from entering the 2. A continuous headetonsisting of two 2-inch members set
wall cavity or coming in contact with the structural framing eomon edge, may be used in lieu of a double plate if tied to the adjacent

ponents. wall.

(b) The flashing shall extend to the surface of the exterior wall (3) WaLL oreniNGs. Where doors or windows ocglineaders
finish and prevent water from reentering the exterior wall. shallbe used to carry the load across the opening.

(c) Flashing shall be provided at all of the followingations: (a) Header size.Thesize of headers shall be determined in

1. Atthe top of all exterior door and window openingsess accordancevith the spans and loading conditions listedables
using self-flashing windows that provide at least one inch &1.25-B,21.25-C and 21.25-D. Headers for longer spansishall

flashingaround the opening, including the corners. designedby an engineering method under s. Comm 21.02.

2. At the intersection of chimneys or other masonry construc (b) Header support.Headers in bearing walls shall be sup
tion with frame walls. portedin accordance with subd. 1. or 2. or 3.

3. Under and at the ends of masompod or metal copings 1. Headers 3 feet or lesslangth shall be directly supported
andsills. on each end by either:

4. Continuously above all projecting wood trim. a. The single common stud and a shoulder stud; or

5. Where porches, decks or stairs attach to a wéibor b. The single common stud with a framing anchor attached.
assemblyof wood frame construction. 2. Headers greater than 3 feet but less than or equal to 6 feet

6. Atwall and roof intersections. in length shall be directly supported on each end by the single

7. At builtjin gutters. ‘ commonstud and a shoulder stud.
oty W SEReSStE 3. Headers greater than 6 feet in length shall b directly sup
eff. 8-1-03. portedon each end by the single common stud and 2 shoulder

studs.

Comm 21.25 Wood frame walls. ~ Unlessdesigned  (4) Notcring. Notching and boring of columns or posts is
throughstructural analysis, wood frame wadlsall comply with  prohibitedunless designed through structuaablysis. Studs shall
the following requirements. notbe cut or bored more thafythe depth of the stud, unless the

(1) STUD CONFIGURATION AND BRACING. (&) Studs. Wood  studis reinforced.
studsshall complywith the size and spacing requirements-indi (5) pagriTions. Load-bearingartitions shall be placed over
catedin Table 21.25-A. Studs the exterior walls shall be p|acedbeams,girders, or other load-bearing partitions. Load-bearing
with the wide faces perpendicular to the plane of the wall.  pariitionsrunning at right angles to theists shall not be et

(b) Bracing. Exterior walls shall be braced at the corners. from the main girder or wallsnore than the depth of the joist

1. Nominal 1 inchby 4 inch continuous diagonal members setnlessthe joists are designed to carry the load.

into the face of the studs at an angle betweéres8l 60; or (6) PosTsAND coLUMNS. (a) General. 1. Posts and columns
2. Four feet by 8 feet plywood sheathing panels notthess  shallbe installed to resist imposed loads.
®/16-inchthick for 16-inch stud spacing and not less tPigrinch 2. Posts and columrshall bear directly over the middi&
thick for 24—-inch stud spacing; or of a footing.
3. Preformed metal T—bracing nletss than 22 gage (.0296 3. posts and columns shall be restrained at the top and bottom
inches)thick and ¥, inch wide; or to resist displacement.

4. Other approved wind bracing materials. 4. Posts andolumns that use a height adjustment mechanism
Note: See Appendix for acceptable nailing schedule.

Note: See s. Comm 21.10 for requirements on treating wood for decay and terrﬁ@a” have the. meCha.msm imbedded in concrete or permanently
resistance. ISabledafter installation.

(2) ToppLATES. (a) General. Except as allowed under subd. (b) Bearing surface.Posts and columns shall have a steelbear
3., top plates shall be provided and configured as follows:  ing plate &fixed to one or both ends to distribute any applied loads

1. Studs at bearingialls shall be capped with double topandto prevent fiber crushing of any structural member being sup

plates. ported.

2. End joints in double top plates shall bisef at least 2 stud ~ (C) Steel posts or columnsSteel posts or columns shall be
spaces. sizedaccording to one of the following methods:

3. Double top plates shall be overlapped at the corners and at1l. Manufactured columns shall follow thmanufactures
intersectionf partitions. testingand listing.

4. The plate immediately above the stud may have a joint only 2. Columnsmade solely of steel pipe stock shall folloable
whendirectly over the stud. 21.25-E.
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3. Columns made of steel stock, not meeting the requirementgd) Wbod posts or columnsiood posts or columns shall be
of subd. 1.or 2., shall follow a nationally accepted desjigtift  sizedaccording to @ble 21.25-F or the size shall thetermined
cationor the size shalbe determined through structural analysithroughstructural analysis or load testing.
or load testing.

TABLE 21.25-A
MAXIMUM UNBRACED STUD LENGTH WITH SPACING AND LOADING
Spacing (inches)
Supporting roof Supporting one floor,  Supporting two floors, Interior and non-

Size Grade Max. Height (feet) and ceiling only roof and ceiling roof and ceiling load-bearing
2x3 Standard & better 8 16 N/P N/P 24

2x4 or lager Utility 8 24 16 12 24

2x4 Standard or better 10 24 24 12 24

2x6 or lager No. 3 & better 10 24 24 16 24

N/P = Not permitted.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—-inch stud spacing on the lowest level, a 24-inch stud spacing on
the intermediate level, and a 24-inch stud spacing on the upper level.

TABLE 21.25-B
ALLOWABLE SFANS (FEET) FOR HEADERS SUPPORING ROOF/CEILING ASSEMBLIES*
Header Members

Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
House Wdth
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 3 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members
House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
24 25 4 5 6 8
26 25 3 5 6 8
28 2 3 5 6 7
30 2 3 4 6 7
32 2 3 4 5 7
TABLE 21.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members
Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
House Wdth
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 15 15 3 25 4 3 5 4 5
26 15 15 25 25 3 3 4 4 5 5
28 15 15 25 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 15 15 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specidsredthfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fabla I1.25-B, the allowable roof/ceiling span for a 28-foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is 5fé&#00/1000 = 5 9 feet.
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TABLE 21.25-E (3) TyPESOFMORTAR. The type of masonry morttr be used
for various kinds of masonry work shall be determined frainld
21.26-A.The mortar shall conform tihe property requirements

COLUMNS MADE OF STEEL PIPE STOCK 12

Column hWI?" Weightft | o A"szb'e of Table 21.26-B1 and to the requirements of ASTM C-270 or
D(ilﬁgiitse)r T(i,!cchneis)s (pounds) | Height (feet) ( Loa shall be mixed in accordance with the proportions specified in
PO Taple21.26-B
3 0.216 758 180 2:228 (a) Surface bondanortars. Surface bond mortars for masonry
: : ' walls shall be mixed in accordance wittie proportions specified
12 22,000 onthe bag.
8 44,000 (4) MORTAR COMPONENTS. Mortar components shall comply
35 0.226 9.11 10 38,000 with the following requirements:
12 32,000 (a) Water. Water shall be clean and free of deleterious amounts
) 54,000 of acids, alkalies, or ganic materials.
4 0.237 10.79 10 49,000 (b) Admixtues or mortar colors.Admixtures or mortar colors
1 43.000 shallnot be added to the mortar unless the resulting mortar con
g formsto the requirements of the mortar specifications. Only cal
8 78,000 cium chloride may be used as an accelerantsiradl be limited
5 0.258 14.62 10 73,000 to 2% by weight of the cement used. Calcium chloride may not be
12 68,000 usedfor any other purpose. Only mineral oxide may be used as
P 106.000 mortar color and shall not exceed 10% by weight of the cement
’ used.
® 0280 1897 10 101,000 (c) Mixing. Mortar shall be mixed for at least 3 minutes after
12 95,000 all ingredients have been added with the maximum amount of

IThis Table is based on a yield strength or Fy of 36,000 psi. waterto produce a workable consistenbjortarsthat have stff
2This table is for columns made solely of steel pipe stock. The addition of angneddue to water evaporation shall be retempered by adding
adjustmentmechanism or othdeature will alter the load—carrying capacity of \ateras frequently as needed to restore the required consistency

the column. Mortars shall beused and placed in final position withif/2
TABLE 21.25-F hoursafter mixing.
WOOD COLUMNS Note: To ensure proper mortar mixing, machine mixing is recommended.
Nomood | CToss Section Height Allowable Load TABLE 21.26-A
(inches) (inches) (feet) (pounds) TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY
8 4,900 Kind of Masonry Types of
4x4 12.25 10 3,100 _ Mortar
12 2150 Foundations:
5 7‘700 Footings. . . oo oo M, S
’ Walls of solidunits . .. ........ ... i M, S, N
4x6 19.25 10 4,900 Walls of holloW UNItS. . .« o\ M, S
12 3,400 Hollowwalls . . ..o M, S
8 30,000 Masonry other than foundation masonry:
6X6 30.25 10 18,900 Piersof solidmasonry . .......... ... . i, M, S, N
12 13.300 Piersof hollow units. .. ....... ... .. ... . .. M, S
Note: ThisTable is based on a modulus of elasticity or E of 1,000,000 psi and a Walls of solid masonry....................ooovve M, S, N, O
fiber bending strength orfof 1,000 psi. Walls of solid masonry not less than 12 in. thick or more M, S, N, O
History: Cr. RegisterNovember1979, No. 287, &6-1-80; cr (1) (d) and am. than 35 ft. in height, supported laterally at intervals not
(3) (b), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) (b), amTable exceeding 12 times the wall thickness. . ..........
21.25B and E, Registedanuary1989, No397, ef. 2-1-89; am. (3) (a) and (6), Reg lls of holl its | . . holl
ister,March, 1992, No. 435, £#4-1-92; r and recr(1) (c), am. @ble 21.25-Dgr. Walls of hollow units; load-bearing or extetiand hollow M, S, N
Table 21.25-F Register November 1995, No. 479, éf 12-1-95; am. able walls 12 in. or more in thickness. .................
21.25-A,RegisterJanuary1999, No. 517, &2-1-99; r (1) (b) and (c), renum. (1) Hollow walls, less than 12 in. thick. . . ................ M, S, N
(d) to be (b), rand recr(2), (6) and B&bles 21.25-E and &nd am. (3) (b) 3., Register Lini f existi ither ab bel d M. S
March, 2001, No. 543, £#-1-01; CR 02-077: (3) (c) Register May 2003 No. 569, inings of existing masonrgither above or below grade. M,
eff. 8-1-03. Masonry other thanabove. .. ................... ... M, S, N

Comm 21.26 Masonry walls. Masonry walls shall be
constructedn accordance with the requirements of this section. TABLE 21.26-B
(1) CoLpweATHERWORK. In cold weatherprovisions shall be MORTAR SPECIFICATIONS BY PROPORTION *

takento prevent masonry from being damaged by freezing. Mortar
Note: It will be the practice of the departmentatcept performance with“Recem Type,

Parts by Volume

mendedPractices for Cold \@ather Masonry Construction,” available from Interna  ASTM Portland Masonry Hydrated  Sand, Damp Loose
tional Masonry Institute, 823 15th Street NWashington, D.C. 20005. C 270 Cement Cement Lime Volume

(2) MasoNRY UNITs. (a) Unused con@te units. Previously M 1 — 1,
unusedconcretemasonry units shall conform to the ASTM C 90 1 1 (el Not less than ¥
standard. (Type 1) — ot less than 4

. . — 1 1

(b) Unused clay or shale unitdreviously unused clay shale S 1 fat0’f2  and not more than 3
masonryunits shall conform to the appropriate ASTM standard: Yy 1 (Type I1) — times the sum of
C 62; C 216; or C 652. Units which will Bxposed to weathering — N2 1 — Upto &,  the volumes of the

or frost action shall be Grade SW as specified in these standards.

(c) Used masonry unitsAll previously used masonry units n , , -
shallbe free from physical defeahich interfere with the instal Al cements are one cubic foot per sack; lime equéliscLibic foot per sack.
lation or impair the structural properties of the unit. 2Limited to walls with a maximum depth of 5 feet below grade.

— 1 (Type 1) — cements and lime.

RegisterOctober 2007 No. 622


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Codel+1-2007. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
37 DEPARTMENT OF COMMERCE Comm 21.26

TABLE 21.26-B1 3. Where no brick ledge is formed in the foundation wall, cor
rosion resistant metal or othewater-resistant flashing shall

MORTAR PROPERTY REQUIREMENTS extendover the top of the foundation wall from the outside face

Cosrpprestiive Water Retent Air Content of the walland shall extend at least 6 inches up on the sheathing.
reng ater rRetention Ir conten H H H
Mortar T ype Min, (ps) Min. (%) Max. (%) The flashing shall be installed to drain any water outward.

4. \Weep holes shall be provided at the bottom masonry course

M 2,500 75 18 X h
at maximum intervals of 2 feet.
s 1,800 75 18 . .
(b) Veneer over masonry back-ugorrosion-resistant metal
N 750 5 18 or other water-resistant bafieshing shall be provided at the bot
(d) Cementitious material Cementitiousnaterial shall con tom of the veneer and shall extend over the top of the foundation
form to the standards approved by the department. andup at least 6 inches and be embeddetdrback—-up course.

Note: The department witiccept cementitious material conforming to the follow The flashing shalbeinstalled to drain any water outwarde@p

ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; AST} i i H
C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime fcﬁblessr}a” be provided at maximum intervals of 3 feet.

MasonryPurposes; and ASTM C5, Quick Lime for Structural Purposes. (8) VENEER ANCHORAGE. All veneers, supports and attach

(e) Aggregates.Aggregates for use in masonry mortar shalnentsshall be mechanically or adhesively anchored.
consistof natural sand or manufactured sand and shall be graded(a) Mechanical anchorageAll anchors shall be corrosion—

Note: The department will accept aggregates in accordance with ASTM Cl4#esistant.

(5) Cavity waLL. (a) Corbeling. Cavity wall construction 1. Conventional size veneer (one square foot or less) shall be
may be supported on an 8-inch foundation wall provitleal securelyattached to its backing by anchors ¢uiivalent of No.
8-inchwall is corbeled with solid masonry to the width of the-cav22 U.S. gauge corrugated sheet stéelinchwide with at least
ity wall. Individual corbels shall not exceed 2 inches nor motse such tie located in every 2 square feet of watts Bhallbe

thanone-third the height of each corbeled unit. embedded 2 inches in a masonry jaint nailed to the framing
(b) Projections. The projection of avall beyond the edge of With an 8d nail.
asupporting member other than masesnch as a shelf angbe 2. Lame size veneer (greater than one square foot) shall be

edgeof a beam, shall not exceelilinches, unless &ast?/3the securelyattached with anchors the equivalent of not less than
massof the wythe of masonry involved is located directly dtier  1/4—inchdiameter boltén accordance with either of the following:
load—carryingnember a. Each unit individually anchored to the supporting frame
(c) Flashing. In exterior hollow walls exposed to the weathemwork with at least 3 anchors.
flashingshall beinstalled at the bottom of the cavity formed by b, Individual units doweled to each other at all horizontal
openingssuch as lintels over doors and windoaved the back joints and anchored to the backing at all horizontal and vertical
sidesof chimneys so as to drain any water outward. Open vertiggints so that one anchor is provided for every 6 square feet of wall
joints or weep holes o¥/g-inch minimum diameter shall be pro surface.
videdin the facing directly above the flashing at a horizontal-spac 1y Adhesive anchorage.Veneer may be cemented to a
ing not exceeding 3 feet. masonryor concrete wall or to exterior portland cement plaster in
(6) OPENINGS AND LINTELS. (&) Openings. The masonry highrib galvanized metdath with an adhesive, provided that the
aboveopenings shall be supported. The beaksmyth of strue  bondis suficient to withstand a shearing stress ofgs0after cur
tural elements which support tineasonry above the opening shaling for 28 days.
benot less than 4 inches. (9) BEARING. (a) Concentrated loads. Beams, girders,
(b) Lintels. Unless designethroughstructural analysis, lin trussesjoists and other members producing concentritads
telsshall be provided using either steel angles or reinfoilwang  shallbear a minimum of 3 inches on one of the following:

in accordance withdble 21.26-C. 1. ‘Concrete beam.” The equivalent of a nominally reinforced
2,500psi concrete beam 8 inches in height.
TABLE 21.26-C 2. ‘Solid masonry At least 8 inches in height of masonry
ALLOWABLE SPANS FOR LINTELS SUPPORTING composedf solid masonry units with all voids and joints com
MASONRY VENEER pletelyfilled with mortar
No. of /- or 3. ‘Metal plate.” A metal plate of sfigient thickness and size
Sive of Steel NoStory One Story  Two Stories 53;%?52; to distribute the load to masonry units. For pams columns, the
Anglel3 Above  Above Above Bars? bearingplateshall not exceed 60% of the cross-sectional area of
0 — — — the pier or column and the resultant reaction ofraitical and her
L3x3xa 6-00 36 ¥ -0 1 izontal loads shall fall within the middle third of the member
L4x3xYs g-00 50 3 -0 1 4. ‘Bond beam.” The bond beam sHadl the equivalent of not
L6 x 3y x 1y 14 -0 8 -0 3 -6 2 lessthan an 8-inch lintel (bond beam) block with 2 Ndats
2-L6x3yxYy 20-0 11-0" 5 -0 4 embeddedn high strength mortar fill or equivalent. Theads

shallbear on the fill.

(b) Continuous loads.Joists, trusses arltbams other than
wood, spaced 4 feet or less on center and 40 feet or léssgith,
slabsor other members causing continuous loads shall be trans
mittedto masonry with a minimum bearing of 3 inches upon solid
3 Steelmembers indicated are adequate typical examples; othenstesbers masonryat least Y>inchesin height, or as indicated for coneen

meetingstructural design requirements may be used. tratedloads.
(7) MASONRY VENEERS. (&) Veneer over frame construction.  (¢) Stack bond wallsConcentrated loads shall be distributed
1. Masonry veneers may be corbeled over the foundation wall, bt masonry laid in stack bond by a concrete beam or beath

1Longleg of the angle shall be placed in a vertical position.

2Depthof reinforced lintels shall be not less than 8 inches and all cells of
hollow masonry lintels shall be grouted solid. Reinforcing Ishedl extend
not less than 8 inches into the support.

the corbeling shall not exceed one inch. [as defined in par(a)]. For masonry of solid units, 2 additional
2. An air space shall be provided betweenviieeer and the rows of a continuous tie assembly may be used instead of-a con
sheathing. crete beam or bond beam.
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(d) Support of wood floor member®Vhere a wood structural  (2) UPLIFT AND SUCTIONFORCES. Roofs shall withstand a pres
memberis buried in masonry for support, it shall be firecut or aureof at least 20 pounds psquare foot acting upward normal
self-releasinglevice shall be used. Where the end efad to the roof surface. Roof overhangs, eaves, canopiesaanites
structuralmember is built into an exterior wall,1& —inch air  shall withstand an upward wind pressure of at least 20 pqands
spaceshall be provided at the sides, top and end of swahber squarefoot applied to the entire exposed area.

(10) BonpiNG. Unless designed through structural analysis, (a) Anchorage.Roofsshall be anchored to walls and columns
all masonry walls shall be bonded as follows: to resist uplift.

(a) Single-wythe walls.Masonry units in single-wythealls (b) Stress incease. All stresses may be increased by a maxi
shall be lapped at least 2 inches@re-third the height of the mum of one third for wind forces.
masonryunit, whichever is greateor through theise of continu (3) WaTER. All roofs shall be designed and constructed to
oustie assemblies spaced at 16-inch vertical intervals. assuredrainage of water

(b) Multi-wythe walls. Adjacent wythes shall be bonded with . . ) ‘o

: . . > a) Roofing. 1. ‘General.’ a. Underlayment consisting of

continuoustie assemblies spaced at vertical intervals not exceerﬂlr(nl?)erlS asghalt—impregnated felt papery or equivalent o? other
ing 16 inches; or individual ties of at le&stg—inch diameter for

: . | material that shows na@ater transmission when tested in
each 4/, square feet of wall area, spaced at a maximum vert|é pe : -
distanceof 18 inches and a maximum horizontal distance of cordancevith ASTM D 226 or ASTM D 4869 shall be provided

inches; or bonded with a full course of masonry headers evede?er'SSrlwgegzrllgsrhent materials meeting the requirements of ASTM D 1970 meet
seventhcourse. The clear distance between bond courses shall it formance }’equiremems of this section, )
exceed 16 inches faolid masonry units and 24 inches for hollow

masonryunits. Hollow walls shall not be bonded with headers b. Fasteners shall be corrosion resistant.
yu ' * Note 1: See s. Comm 20.07 (62) for definitions of shingle terms.
(11) BoLTsAND ANCHORS. The allowable shear on steel bolts Note 2: The Residential Asphalt Roofing Manwan be purchased from the
andanchors shall not exceed the values giverainéd 21.26. Asphalt Roofing Manufacturers Association at 6000 Executive Boulev@uite
201, Rockville, Maryland 20852-3803. This manual contains extensive information
on shingles from manufacture through installation, inspection and maintenance. It
TABLE 21.26 includesa recommendation that propedsiven and applied nails are the preferred

fastening system for asphalt shingles.
ALLOWABLE SHEAR ON BOLTS AND ANCHORS Note 3: Section Comm 20.04 (2) requires compliance with all parts of this code,

Bolt or Anchor Allowable Shear includingthese roofing provisions, for an alteration to any dwelling that is regulated
Diameter (inches) Embedment (inches) (pounds) underthis code.
1, 2 270 2. Asphalt shingles. a. @anic asphals.hingles shall con
Yy 4 410 form to ASTM D 225 and the Class C requirements of ASTM E
y ) 550 108, and shall pass the wind resistance test of ASTM D 3161.
s 2 b. Fibeglass asphalt shingles shall conform to ASTM D 3462
ls 4 750 exceptthat laminated shingles shall have a tear strength of at least
34 5 1100 1450grams in each ply
s 6 1500 c. Shingles that have a self-sealing adhesive strip shall
1 7 1850 includea sealant which has an average bond strength of at least 1.5
1Yg 8 2250 poundsper 3.75 inches of shingle width, at’32

ool n al il - Note: The department will accept the results of testing conducted in accordance
Bolts and anchors shall be solidly embedded in mortar or grout. with an approved test method for verifying compliance withsthagant uplift resist

(12) JoinTs. (a) The maximum thickness of a mortar joingncerequired inthis subparagraph. Information on the applicable test method may
shallbe 1/2 inch be obtained from the department.
d. Each shingle package shall be labeled by the manufacturer

solid masonry units shall be laid to achieve full head and bify indicate conformance to the applicable ASTM standard for
joints. éachtype of shingle or the exception in subd. 2. b.

(c) Hollow masonry units shall be laidith full head joints and e. Shingles shall .be installlénl accordance with the manufac
full bed joints under the full bearing areas of the face shells 4H§E" Srecommendations. Shingles shall have at leéasténers

underwebs where the adjacent celis are to be filled with groutP€" Strip shingle or 2 fasteners per interlocking shingle. Shingle

(13) CLeaninG. Chemical cleaning agents shall be preventefbe"’m”ap shall be at least 2 inches.

from harming the metal reinforcement of structural components (?) Ice dam potection. 1. Shingled or shake roofs that extend
andshallnot be of a strength which will adverseljeat the mor  Overa heated area of a dwelling or attached garage and that have
tar. aslope of 4:12 or less shall peovided with ice dam protection

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (3) and cfable  IN the form of sheet metal or a product labedsdmeeting the
21.26-B1Register February1985, No. 350, &f3-1-85; am. (9Jb), RegisterJanu  requirementof ASTM D 1970.

ary, 1989, No. 397, & 2-1-89; am. (6) (b), RegisteMarch, 1992, No. 43%ff. . . .
4-1-92;r. and recr(2), am. (5) (c)(7) (a) 3., 4., (b),.1(14), RegisterNovember 2. The ice dam protection shall extend at least 30 inches up

1995,No. 479, eff 12-1-95; CR 02-077: am. (7) (a) 4. Register May 2003 No. 56%he roof slope from the roof edge and at least 12 inches up the roof

(b) Except for head joints used for weepholes amtilation,

eff. 8-1-03. slopebeyond the inner face of the exterior wall.
SubchapterVIIl — Roof and Ceilings (4) FLasHING. Flashings shall be installed at the junction of
chimneysand roofs, in all valleys, and around all roof openings.
Comm 21.27 Roof design. (1) RoorLoADps. (a) Gen-  (a) Valley flashing. 1. ‘Open valleys.” Open valleys shall be

eral. Roof and roof/ceiling assembligsall support all dead loadsflashedwith at least No. 28 gauge galvanizedrosion-resistant
plusthe minimum live loads as set forth in p@) and s. Comm sheetmetal, 16 inches wide, or a layer of at least 50—pound roll
21.02. roofing, 16 inches wide, placed over a layer of 15—pound roofing
(b) Slope pof snow loads Snow loads specified in €omm pnderlayment. Flashing sections shall be overlapped lepasté
21.02(1) (b) 2. may be reduced for roof slopes greater than 386hes.
by multiplying the snow load by Cs. The value of Cs shall be-deter 2. ‘Closed valleys."Where shingles are laced or woven over
minedby the following: Cs = 1 £8-30)where a is the slope of thethe valley, the valley shall be flashed with at least one lafer
40 50-poundroofing, at least 20 inches wide, over the layer of
roof expressed in degrees. 15-poundroofing underlayment.
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(b) Chimney flashing.1. Chimney crickets shall liestalled (b) Hip rafters. Where no bearing is provided under hip raf
wherethe upper side of a chimney is more than 30 inches wide tems,the hip rafters shall be of the same thickness as common raf
a sloping roof. The intersection of the cricket and the chimnégrsand shalbe at least 2 inches deeper to permit full contact with
shall be flashed and counter—flashed to a height of at leasth#jack rafter

inches. (c) Ladders. Overhangs at gable end wallsmbre than 12
2. Chimneys not exceeding 30 inches wide shall be flashiedthesshall beprovided with ladders (rafters which extend over
andcounter—flashed to a height of at least 6 inches. thewall) which extendnto the structure a distance no less than the
3. Chimney sides shall be flashed to a height of at leastefgthof the overhang. The ladders shall be fastened at the wall.
inches. Theinterior end of each ladder shall be attached to a rafter or truss
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am (3) (a), Regisfer With @ hanger
January,1989, No. 397, éf2-1-89; r and recr(1), am. (3) (a), RegisteMarch, (5) RooF TRussEs. Metal plate connected wood roof trusses

1992,No. 435, eff 4-1-92; r and recr(3) (a), RegisteNovember1995, No. 479, . . . . e o
eff. 12-1-95; rand recr(3) (a) 1. and 2. c., Registéanuary1999, No. 517, éf shallbe designed in accordance with the Design Specificétions

2-1-99am. (3) (a) 1. aRegisterMarch, 2001, No. 543, e#i-1-01 CR 02-077: Metal Plate Connected ¥dd Trusses and the National Design
r. and recr(3) (b) Register May 2003 No. 569f.§-1-03. Specificationfor Wood Construction. fliss members shall not be
cut, bored or notched.
(6) NOTCHINGAND BORING. (&) General.1. Notching and ber
Mg of beams or girders is prohibited unless determined through
ructuralanalysis.
2. Notching and boring of ceiling joists and rafters shall-com
ply with pars. (b) and (c).
(b) Notching. 1. Notches located in the top or bottom of-ceil
Bjoists and rafters are prohibited from all of the following:
a. Having a depth exceediffg the depth of the member
b. Having a length exceedifsthe depth of the member
c. Being located in the middfés of the sparof the member

Comm 21.28 Roof and ceiling wood framing.  Unless
designedthrough structural analysis, wood rafters and ceilin
joists,and components, shall comply with the requirements of
Comm 21.02 (3).

(1) RooFRAFTERS. (a) Ridge boads. 1. Where rafters meet
to form a ridge, the rafters shall be attached to a ridge board.

2. The ridge board shall have a depth at least equal to {h
lengthof the cut end of the rafter abutting it.

3. Where all rafters are placeiectly opposite each other or
areoffset at the ridge board by less than the thickness of the rafter
theridge board shall have a hominal thickness of at least 1 inch.

4. Where one or more rafters aréset at the ridge board by 2. Where ceiling joists or rafters are notched at the ends, the

morethan the thickness of the raftére ridge board shall have ahotchmay not exceed: the depth of the member
nominalthickness of at least 2 inches. 3. Bird mouth cuts may not excedld the depth of the rafter

(b) Bearing. The required bearing for wood rafters shalirbe Uniessthe seat cut bears fully on the wall plate.
accordancewith the National DesigrSpecification for Wod (c) Boring. 1. Holes bored within 2 inches of the top or bottom
Constructiorpublished by American Forest & Paper Associatiorf Ceiling joists or rafters may not be located in the midtjef
In no case shall the bearing be less thenitiches on wood or thespan of the member
metalor less than 3 inches on masonry or concrete. 2. The diameter of a hole may not excégdhe depth of the

(2) ANCHORAGE. Roofs shalbe anchored to resist horizontalMember. o
thrustanduplift. Provisions shall be taken to absorb the horizontal 3. A hole may not be boredithin 2 inches of a notch or
thrustproducecby the sloping roof, rafters or beams through copnotherhole.
lar ties installed in the upper third of the roof rafters on every third 4. The distance between adjacent holes may not be less than
pair of rafters; or througkhe use of cross ties connecting beamshe diameter of the Iger hole.
or throughthe use of metal straps or metal plates located at the(d) Engineeed wood paducts. Notching or boring of engine
ridge which tie the roof beams togethBafters shall baotched eredwood products shall be done in accordance with the manufac
to fit the exterior wall plate and fastened to the wall. turer’s instructions provided those instructions were developed
(2m) CATHEDRAL CEILINGS. In cathedral ceilings, the upperthrough structural analysis or product testingu3ses shall be
endof the rafters shall be supported by a ridge beam or bearfmghoredin accordance with standards and recommendations
wall, or thrust restraint shall be provided per s. Comm 21.02. publishedby the Tuss Plate Institute.

(3) CelLING JoisTs. Ceiling joists shall baailed to exterior (7) ROOF SHEATHING, BOARDS AND PLANKING. (&) Plywood
walls and to the ends of rafters. Where joining over interiorparheathing. Plywood sheathing and similar sheathing materials
tions, they shalbe nailed to the plate or to each oth@here ceil  which are ratecby the American Plywood Association shall be
ing joists are placed at right angles to the rafters, as in flat or lgifademarked and stamped and limited to the allowable loads and
roofs, thelookout joist or ties shall be fastened to the parallel ceBpansindicated in &ble 21.28-A.

ing joists or rafters. () Roof boads. Roof boards shall comply with timginimum
(4) VALLEY AND HIP RAFTERS; LADDERS. (a) \alley rafters. thicknesseshown in Bble 21.28-B.
Whereno bearing is provided under valley rafters atittersee (c) Roof planks.Roof planks shall be tongue and groove or

tion of 2 roof areas, the valley rafters shall be doubled in thicknegdinedand at least 2 inches, nominal, in thickness. Planks shall
andshall be at least 2 inches deeper than the required commonte&iminateover beams unless theints are end matched. The
terto permit full bearing at the beveled end. Where ridgeprare planksshall be laid so that no continuous line of joints wdtur
vided at diferent elevations, care should be tat@provide verti  exceptat points of support. Planks shall be nailed or fastened to
cal support for the interior end of the lower ridge board. eachbeam.
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TABLE 21.28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SP ANS
AND FACE GRAIN PERPENDICULAR T O SUPPORTS! 23

Maximum Span (inches) Load (in pounds per squae foot)
Plywood Thickness

Panel Span Rating (inches) Edges Blocked Edges Unblocked Total Load Live? Load
12/0 5/16 12 12 40 30
16/0 5/16, 3/8 16 16 40 30
20/0 5/16, 3/8 20 20 40 30
24/0 3/8 24 20 40 30
24/16 7/16, 1/2 24 24 50 40
32/16 15/32, 1/2, 5/8 32 28 40 30
40/20 19/32, 5/8, 3/4, 7/8 40 32 40 30
48/24 23/32, 3/4,7/8 48 36 45 35

1 Spansshall be limited to values shown, based on possigetasf concentrated loads.

2UnderlaymentC-C Plugged, sanded exterior type: allowable uniform load based on deflection of L/360 span for spans 24 inches or less is 125 psf; and for spans 48 inches,
65 psf.

3Plywoodsheathing may be installed with face grain parallel to supports in accordance withAh@ésign/Construction Guide”, American Plywood Associatio®, P
Box 11700, Tacoma, Wk 98411.

4 AssumeslO psf dead load.

TABLE 21.28-B (5m) REeTURN AIR GRILLES. Return air grilles shall not be
locatedin bathrooms, kitchens, garages, utility spaces ocomna

MINIMUM_THICKNESS OF ROOF BOARDS fined space defined underGomm 23.06 in which a draft diverter

Minimum Net Thickness (Inches) or draft regulator is located.
Rafter Spacing (6) HeEARTH EXTENSION. (a) Masonry fireplaces shall have a
(inches) Solid Sheathing Spaced Sheathing hearthextension made of noncombustible material.
24 5/8 3/4 (b) The structural support for the hearth and heaxtension

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (7) (a), and  shallbe a minimum of 4 inches of reinforced concrete.
recr. Table 21.28-A, Registedanuary1989, No397, ef. 2-1-89; am. (1), (5) and . . L .
(6). cr. (2m) and (6) (a) 3r, and recr(4) (c), RegisteMarch, 1992, No. 435, &f (c) There shall be no structural framing material within 1 inch

4-1-92; cr (6) (c), RegisteNovember1995, No. 479, & 12-1-95; CR 02-077: of the hearth or hearth extension in any direction. Any wooden

ggg;;tgens[g)ggg;ﬁ,”;'gég?)é(ggffzgg@ to be (6) (a) to (d) and am. (6) (a) to (§yrms or supports used during construction shall be removed.
~ (d) The minimum dimensions of the hearth extension shall be
Subchapter IX — Fir eplace Requiements in accordance withdble 21.29-1.

Comm 21.29 Masonry fireplaces. Masonry fireplaces TABLE 21.29-1
shallbe constructed of masonstone oiconcrete. Masonry fire HEARTH EXTENSION DIMENSIONS
placesshall be supported on foundations of concrete or masorify Fireplace Opening Extension from Fireplace Opening (inches)
Structuralwalls shall be at least 8 inches thick. Masonry fireplaces

shall conform to the following requirements: (Sa. Ft) Side Front
(1) FLuesize. The fireplace flue size shall be based on the type Less than & 8 16
of flue and the fireplace opening indicated able 21.29. 6 or Greater 12 20
(7) DampPers. Dampers shall be made of cast iron or at least
TABLE 21.29 No. 12 gauge sheet metal. The area of the damper opening shall
MINIMUM FLUE SIZE FOR MASONRY FIREPLACES be at least 90% of the required flue area when in the open position.
— , (8) Hoobs. Metal hoods, used in lieu of a masomsmoke
Type of Flue Minimum Cr oss—Sectional Aea chambershallbe constructed of at least No. 19 gauge corrosion—
Round 1/12 of fireplace opening but not less than 75 resistanimetal with all seams and connections of smokepmoef
square inches. struction.The hood shall bsloped at an angle of 46r less from
Square or rectangular  1/10 of fireplace opening but not less than 75 the vertical and shall extend horizontally at least 6 indie@nd
square inches. the firebox limits. Metal hoods shall be kept a minimum of 18

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys inches from the combustible materials unless approved for
shallextend at least 3 feet above tighest point where the chim reducedclearances.
ney passes through the roof and at least 2 feet higher thggoany Note: The department will accegampers and hoods listed by nationally recog
tion of the dwelling within 10 feet of the chimney nizedlaboratories. _ _ )

(3) FIREBOX MATERIALS. The firebox shall be of the preformed  (9) FLUE LINERS. (@) Flue liners shall be installed in accord
metaltype, atleast/s—inch thick, or listed by a nationally recog @ncewith s. Comm 21.30 (7) and this section.
nized laboratory; or shall be lined with firebrick, at least 2 inches () Flue liners shall start at the top of fiveplace throat and
thick and laid in thin joints of refractory cement. The backli extendto a point at least 4 inchabove the top of the chimney cap.
sidewalls of the firebox, including the lining, shall &eleast 8 (c) Firebrick may be used in the throat of the fireplace as an
inchesnominally thick masonryat least 4 inches of which shallinlet to the flue liner

be solid. (10) CLeanouT oPENINGS. Fireplaces with ash dumps shall be
(4) LINTEL. Masonry over the fireplace openisigall be sup providedwith cleanout openingst the base. Doors and frames of
portedby a lintel of steel or masonry the opening shall be made of ferrous materials.
(5) Ducts. Warm-air circulating ducts shall be construatéd (11) MANTEL SHELVESAND COMBUSTIBLE TRIM. Wbodwork or
masonryor metal. othercombustible materials shall not be placed within 6 inches of

RegisterOctober 2007 No. 622


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Codel+1-2007. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
41 DEPARTMENT OF COMMERCE Comm 21.33

the fireplace opening. Combustible materifdsated within 12 rial and shall be caulkedith high—temperature caulk or similar
inchesof the fireplace opening shall not project perpendicularipaterialto prevent water infiltration.
morethanllg—inch for each inch distance from the opening. (9) CLEARANCE TO COMBUSTIBLES. (@) The minimum clear
(12) FRAMING AROUND FIREPLACES. Combustible materials ancebetween combustibles and masonry chimneys which have
locatednear fireplaces shall be installed in accordance with any portionlocated within the exterior wall of the dwelling shall
Comm21.30 (9). be 2 inches. The minimum clearanbetween combustibles and
(13) CorsELING. Unless designed through structural analysig§asonrychimneys which have all parts completely outside the
masonrychimneys shalhot be corbeled from a wall more than gwelling, exclusive of sdft or cornice areas, shall be one inch.
inchesnor shall a masonry chimney be corbeled from a wall less (b) Except as required under pars. (c) and (d), the clearance
than12 inches in nominal thickness unless it projects equally spacesshall remain completely open.
eachside of the wall. The corbeling shall not exceed one-inch pro (c) The clearance spaces between chimneys and wood joists,
jeﬁti?nforcegch ?riﬁk COUrS. o 267, 66160 arm. Rect e beamsheaders or other structural membsinsll be fireblocked
istory: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. RegisteFe! at each floor level from chimney footing all the way to the roof
o Mo 300 i D, A e ey E o rogteRaniery  flashingwith galvanized steel, at least 26 gage thick or with non
March, 1992, No. 435, éf4-1-92; r (12) and renun(13) and (14) to be (12) and combustiblesheet material.
,(\Alg'cﬁz%%tfm%'_‘%ﬁlzgf_'1'\'_%15_17’ €f2-1-99; rand recr(6) and (9), Register 4y Noncombustible material shall be used to prevent entry of
debrisinto the clearance spaces.

mm 21. M nrv chimn .M nry chimn History: Cr. Register February 1985, No. 350, &f3-1-85; am. (8), Register
h C|:|0 f ?oth ]? SHO y ¢ eys . asonry ¢ eys March,1992, No. 435, &f4-1-92; rand recr(8) and (9); RegisteNovember1995,
shallconiorm to the following provisions: No. 479, ef. 12-1-95; rand recr(7) (a), cr(7) (d) and (), and am. (9) (c), Register

(1) MaTeriALs. No masonry chimney shall rest upon WoodMa(;ghVZOO(alé Nd?-8543,0¢g4—1—01; CR 02-077: am. (7) (b) and (d) Register May
Thefoundation shall be designed and built in conformity with the?03No- 569, eft 8-1-03.
requirementgor foundations. Masonry chimney walls shall be at cqomm 21.32 Factory-built fireplaces.  Factory—built

least4 inches in nominal thickness. Hollow cored masonry Unifﬁeplacesconsisting of a fire chamber assembdpe ormore
may be used to meet the 4 inch nominal thickness requ'reme@himneysections, a roof assembly and other parts shaddied
(2) FLue size. Chimneyflues for appliances shall be at leashndlisted by a nationally recognized testing laboratory
equalin area to that of the areatbie connector from the appli (1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace
ance. assemblyshall beerected and maintained in accordance with the
(3). MULTIPLE FLUE SEPARATION. When more than one flue is conditionsof the listing.
contained in the same chimn@ymasonry separation of at least ~ (4) Al joints between the wall or decorative facing material

4 inches nominal in thickness shall be provided between the inghq the fireplace unit shall be completely sealed, firestopped or
vidual flues.The joints of adjacent flue linings shall be stagger aft-stoppedvith a noncombustible caulk or equivalent.

by at least 7 inches. (b) Doors installed on factory built fireplaces shall conform

(4) CoreeLING. Unless designed through structural analySigith the terms of thdisting and the manufacturers installation
masonrychimneys shalhot be corbeled from a wall more than Gnsiryctionsfor the fireplace unit.

inchesnor shall a masonry chimney be corbeled from a wall less
than12 inches in nominal thickness unless it projects equally

eachside of the wall. The corbeling shall not exceed one-inch pr g assemblies shall be installed in accordaite the distances

jectionfor each brick course. . . listed on the chimney in order to prevent contact witimbustible
(5) INLETS. Inlets to masonry chimneys shall enter the side apghterials.
be provided with thimbles. Thimbles shall be at least No. 24 . .

, : . . 3) HEARTHEXTENSIONS. Hearth extensions shall be provided
manufacturer ss_tandard gauge (0.024 inch) %f'nCh. thick, i éc)cordance with the manufactueelisting. Where nmeearth
{ﬁgggg%ﬂ%ﬁgﬁt&%ﬁh chimney shall have an inlet installed éhtensionis specified in the listing, a hearth extension shall be

: providedin accordance with s. Comm 21.29 (6).

(6) CLE"‘_\N_OUT OPENING. Eve_ry masonry chimney shall b_e History: Cr. RegisterNovember1979, No. 287, &/6—-1-80; renum. from Ind
providedwith a clean—out opening at the base. Such openings30and rand recr(3), RegisterFebruary1985, No. 350eff. 3-1-85; cr (1) (a)

shallbe equipped witimetal doors and frames arranged to remaffq(0), am. (3and Bole 21.82-1, Registefanuary1989, No. 397, &2-1-89: r
closedwhen not in use. Clean—out openings shall be Iocatead gistel ' T '
belowthe lowest inlet to the flue. Subchapter X — Construction In Floodplains

(7) FLUELINERS. (a) Masonry chimneys shall be lined with a
materialthat will resist corrosion, softening and cracking attem Comm 21.33 Construction in floodplains. (1) Gen-
peraturesp to 1800 F, such as vitrified clay sewer pipe or mini ERAL. Where dwelling construction is allowdsy local zoning

(2) DisTANCE FROM COMBUSTIBLES. Portions of the manufac
lted chimney extendinghrough combustible floors or roof/ceil

mum %/g-inch thick fireclay lining material. ordinancedo take place in floodfringe areas of floodplaitie
(b) All flue liners shall be laid in a full beaf refractory mortar dwelling shall meet the requirements of this subchapter
or refractory cement. Note: The department of natural resources (DNR) and the federagenogr

. L . . . managemenagency (FEMA) alsdave regulations that apply to construction in
(c) Variations in insideand outside dimensions shall notioodfringeareas.

exceed!/4 inch for clay flue liners. (2) ELevaTION. (@) General. Exceptas provided in pars. (b)
(d) There shall be a minimum clearancésfinch and a maxi and(c), all dwellings constructed within a floodfringe area shall
mum clearancef 1-inch between the flue liner and the chimnepe elevatedso the lowest floor and all basement floor surfaces are

walls. locatedat or above the base flood elevation.
(e) Unless serving masonry fireplace under s. Comm 21.29, (b) Certified floodpoof basements.Floodproofbasements
flue liners shall commence at the chimney footing. may have the top of the basement floor no more than 5 feet below

(8) CHIMNEY cAps. Chimneys shall be provided with precasthe baseflood elevation provided the basement is designed by a
or cast-in—place concrete chimney caps. Chimney caps shall hegisteredarchitect or engineer to be watertight and impermeable.
aminimum thickness of 2 inches, shall slope outwards away frd¥@ limitation is placed on the use or occupancy of a certified
theflue, and shall provida one—-inch overhang and drip edge ofloodproofbasement by the provisions of this subchapter
all sides. A slip joint shall be installdgbtween the flue and the  (c) Other enclosed spaces. Enclosed spaces not meeting the
cap.The slip joint shall be filled with/4—inch felt or similar mate requirement®f par (b) are allowed at any depth below the base
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flood elevation provided the spaces are used only for one or more Subchapter XI — Installation of Manufactur ed

of the following purposes: Homes
a. Means of egress.
b. Entrance foyers. Comm 21.40 Installation standards. (1) (& The
c. Stairways. installationof a manufacturelome produced on or after April 1,

2007shall comply with procedures acceptata¢he department.

d. Incidental storage of portable or mobile items. i )
(b) Acceptable installation procedures shall address all of the

2. Fully enclosed spaces used onlytfarse purposes listed

in subd. 1. shabbe designed to automatically equalize the hydrd®1°ViNg: _

staticpressure on exterior walls by allowitige entry and exit of 1. Soil mechanics.

floodwaters.Designs for meetinthis requirement shall be certi 2. Site preparation.

fied by a registered architect or engineer or shall raketf the 3. Structural support, stabilization and anchorage.

following requirements:

a. There shalbe at least 2 pressure relieving openings and the
openingsshall have a total net area of not less than one square inch6 c i lumbi lectrical MG
for every square foot of enclosed area subject to flooding. - Lonnections, piumbing, electrical, &Y.

b. Thebottom of all openings shall be no more than 12 inches_ /- Joining of home sections. .
abovegra de. Note: Acceptable installation practices can be found through the Safety and Build

) ] ings Divisions website at wwwommerce.state.wi.us/SB or by contacting the Safety
c. Openings may not be equippedth screens, louvers, andBuildings Division at (608) 264-9596. ] )
valvesor other coverings or devices unless such devices perm ote: The design and construction of basements and perifoetetations to sup

. . port manufactured homes is addressed under subchapter V
the automatic entry and disclyar of floodwaters. (2) (@) Except as provided in pab), the installation of a

(3) CERTIFICATION OF ELEVATION. A registered land surveyor manyfacturedhome produced before April 1, 2007 shall be
architector engineer shall certify the actugéevation in relation jnstalledin conformance with the requirements ifieef atthe
to mean sea level of the lowesttuctural member required to begjme the manufactured home was produced.

elevated by the provisions of this subchapter (b) The installation of a manufactured home produced before
r

(4) AncHORAGE. The structural systems of all dwellings shalppyi”1, 2007 to be installed on piers stadhform to at least all
be designed, connected and anchorecesist flotation, collapse f the following requirements:

or permanent lateral movement due to structural loadstaegses 1. No footing may be placed upamprepared fill material,

atthe base flood elevation. topsoil, alluvial soil or mud. All oganic matter shall be removed
(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS. from the area that will be beneath any footing.

Electricaland mechanical equipment shall be placed above the
baseflood elevation or shall be designed to prevent water cont%g}

with the equipment in cas a flood up to the base flood eleva bearingcapacity under each intended pier location is less than

tion. . 2000pounds per square foot, piers shall be located in accordance
(6) CONSTRUCTIONMATERIALS AND METHODS. All dwellings  with the manufactures instructions.

constructedn floodplains shall be constructed using materials
andmethods designed to minimize flood and water damage.
History: Emen. cr eff. 5-8-96; cr Register February 1997, No. 494¢ff.

4. Setting.
5. \entilation of crawl spaces.

2. The soilbearing capacity shall be determined through test
a pocket penetrometer or other means of analysis. If the soil

3. The home site shall be graded to permit water to drain from
underthe home and away from the homedaninimum of 5 feet

3-1-97. from the home.
4. Every pier shall bsupported by a footing. Each footing
Comm 21.34 Construction in coastal floodplains. shallbe no less than a nominal 16 inches by 16 inches.

(1) GeneraL. All dwellings constructed in coastal floodplains 5. Each footing shall consist of one of the following:
shallbe designed by a registered architect or engineer and shally  one nominal 4-inch by6-inch by 16—inch solid concrete
meetthe requirements of this section and s. Comm 21.33. pjock or 2 nominal 4-inch by 8-inch by 16—inch solid concrete

(2) ELevation. All dwellings constructed in a coastal fleod blocks.If a single block pier and 2 footing blocks are used, the 2
plain shall beelevated so the lowest portion of all structural menfooting blocks shall be positioned with the joint parallel to the
berssupporting the lowest flopwith the exception of mat or raft mainframe. If a double block pier and 2 footing blocks are used,
foundations pilings, piling caps, columns, graleams and brac the 2 footing blocks shall be positioned with the joint either paral
ing, is located at or above the base flood elevation. lel or perpendicular to the main frame.

(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures b. A 16-inch by 16-inch pad constructed of acrylonitrile—bu
belowthe base flood elevation incaastal floodplain may not be tadiene-styrenéABS) having a rated load bearingpacity of not
usedfor human occupancgnd shall be free of all obstructions,Jessthan 6000 pounds.
exceptfor non-loadbearing walls and partitions. Non-loadbear ¢ An 18-inch diameter holeored to below the frost line or
ing walls and partitions below base flood elevation shall be co unfractured bedrock and filled with poured concrete.

structed to breakway without causing any structural damage to ; ;
the elevated portion of the dwelling or foundation system due iRe g'e&rgn%gfr materials argystems approved in advance by

the efect of wind loads and water loads acting simultaneously .
(4) Founpations. All dwellings located in a coastal flood 6. Piers shall be constructed of concrete blocks, manufactured
lainshall b rted and % d i | _@%eel stands or manufacturedoncrete stands. Manufactured
plain shall bé supporteéd and anchored on pilings or columns. ndsshall be labeled for use as piers for manufactured homes.

piling or column shall have adequate soil penetration to resis . .
combinedwater and wind loads at the base flood elevation. Piling .- Piers constructedf single stacked concrete blocks shall be

or column design shall consider théeet of scour of soil strata. limited to a height of 36 inches. Piers constructed of concrete

Mat or raft foundations to support columns may not be used wh&{@cksand exceeding 36 inches but less than 80 inches shall be
soil under the mat or raft is subject to scour or other erosion frénstructedising double stacked blocks with each layer opposing
waveflow conditions. thedirection of the layer underneath it. Piers constructembof
History: Emen. ct ef. 5-8-96: cr Register February 1997, No. 494gf.  creteblocks and exceeding 80 inches shall be constructed using
3-1-97. doubleblocks laid in concrete mortar with each layer opposing the
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directionof the layer underneath it and with each core filltth 13. Each pier shall be capped with a sobidicrete block or
concreteand a 1/2—inch steel reinforcing rod. asolid wood block, having a nominal thickness of at leasti2es.

8. All concrete blockshall be 2—core design, constructio@ﬂg gzg Zggllll l?:?)rgzss?g][nﬁowédg?eiﬂgrlleg%ig g;;)rl'l%itggeo::;?g pier

gradeblocks having nominal dimensions of at leagiches by 8 hallb itioned with the ioint perpendicular to the main fram
inchesby 16inches. All concrete blocks shall be placed with th@"a be positioned € Joint perpenaicuiar fo Iné main frame.
14. Where shims are utilized, wood shims shall be installed

cores open verticallyThe concrete block nearest the main fram - )
of the manufactured home shall be perpendicular to the "ng%tweenthe pier cap and the frame. Shims shall be drivem

L= X posingsides and shall be no less than 4 inches by 8 inches.
direction of the frame. No concrete block may contactrten 15. Wood caps and shims shall&deast equal to No. 2 spruce

frameof the h?"‘e' . L. . pinefir havinga minimum fiber bending stress rating of 1200 psi.
9. Alternative materials may be used for pier installations pra|| wood caps shall be the same species of wood, and all shims
vided they are approved in advance by the department. shallbe the same species of wood.
10. Piers shall be placed under the main frame of the chassis 16. The combination of a nominal 2—inch solid conclitek
at intervals of not more than 7 feet on—centerramehore than 3 or a nominal 2-inch wood cap plus shims shall not excegd 3
feetfrom the exterior side afach end wall. The 7—foot spacingnches.
requiremenimay be varied as permitted by footing, spa@nd 17. A minimum clearance of 12 inches shall be maintained
soil capacity tables provided by the home manufacturer beneattthe lowest point of the main frame in the area of any utility
: ; ; tion. A minimum clearanoé 12 inches shall also be main
11. Piers shall be placed under the bearing points of cleg2"N€c ;
spanopenings of 4 feet or more in center mating walls. aﬁgrﬂ?dur\(ﬂer the home for at least 75% of the home. réhmin

. derof the home may be less than 12 inches above the ground but
12. Piers shall be plumb and centered under the contact &g not touch the ground.

atthe point of support. History: CR 05-113: cr. Register December 2006 No. 612, eff. 4-1-07.
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